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Request for your special attention and precautions in using the technical 
information and semiconductors described in this book 


(1) 


(2) 


(7) 


An export permit needs to be obtained from the competent authorities of the 
Japanese Government if any of the products or technologies described in this book 
and controlled under the "Foreign Exchange and Foreign Trade Control Law" is to 
be exported or taken out of Japan. 


The technical information described in this book is limited to showing representa- 
tive characteristics and applied circuit examples of the products. It does not consti- 
tute the warranting of industrial property, the granting of relative rights, or the grant- 
ing of any license. 


The products described in this book are intended to be used for standard applica- 
tions or general electronic equipment (such as office equipment, communications 
equipment, measuring instruments and household applications). 

Consult our sales staff in advance for information on the following applications: 


e Special applications (such as for airplanes, aerospace, automobiles, traffic con- 
trol equipment, combustion equipment, life support systems and safety devices) 
in which exceptional quality and reliability are required, or if the failure or mal- 
function of the products may directly jeopardize life or harm the human body. 


e Any applications other than the standard applications intended. 


The products and product specifications described in this book are subject to 
change without notice for reasons of modification and/or improvement. At the final 
stage of your design, purchasing or use of the products, therefore, ask for the most 
up-to-date Product Standards in advance to make sure that the latest specifications 
satisfy your requirements. 


When designing your equipment, comply with the guaranteed values, in particular 
those of maximum rating, the range of operating power supply voltage and heat 
radiation characteristics. Otherwise, we will not be liable for any defect which may 
arise later in your equipment. 

Even when the products are used within the guaranteed values, redundant decian 
is recommended, so that such equipment may not violate relevant laws or regula- 
tions because of the function of our products. 


When using products for which vacuum packing is required, observe the conditions 
(including shelf life and after-unpacking stand-by time) agreed upon when specifi- 
cation sheets are individually exchanged. 


No part of this book may be reprinted or reproduced by any means without written 
permission from our company. 


If you have any inquiries or questions about this book or our semicon- 
ductors, please contact one of our sales offices listed at the back of this 
book or Matsushita Electronics Corporation's Sales Department. 
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How Kom {:y-[e| This Manual 


m@ Performing Searches 


This manual offers three methods to find the information you need quickly. 
(1) To search for the start of a series, refer to the index at the beginning of the volume. 
(2) To look for a particular listed product, refer to the chart of listed products at the beginning of 


the volume. 





(3) The names of the listed products are located at the top right corner of every page. This makes 
it possible to leaf through the pages and stop at the place where the desired product name 


appears. 


Format of this Manual 


This manual is divided by lists, specifications for the various series, package lists, and the glossary. 
The page layout for the series specifications is composed of the product name, the specification 
support tools, and the pin configuration. Shown below is a sample of page layout and the meaning 


of each section. 


Minimum instruction 
execution time 


Interrupts 


1/0 ports 


Package 


Support tools 


Electrical characteristics 
and pin configuration 


MN155201 3 

i Type MIN155201 
FROM (x8-bit) 2k ; . 
PRAM (x4-bit) 128 
EF Number of Instructions 98 
F Minimum Instruction Execution Time 1.0ps (at 4.5 to 5.5V, 8MHz) 
| Interrupts : *RESET External (Key Interrupt is available) «Timer Serial 
W Timer Counter Timer Counter : 8-bit x 1 (Timer Output, Event Count) 

Clock SOUrCE ou... 1/4, 1/16, 1/64 of P20 Pin Input, 1/2, 1/8, 1/32, 1/128 of System Clock 

1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 
Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) = 
: Clock Source ...........0000 System Clock, SBT Pin Input 





1/0 Ports | 1/0 









21} + Joint use: 7 + LED Driver : 8 (45mA/ 1.0V) 
¢ Pull-up Resistor available : 23 Input/Output selectable : 23 (by -bit , Mask Option) 








Zero-cross Inputs 1 
Notes Crystal / CR Oscillation selectable 
Pa ckage SDIP028-P-0400/SOP028-P-0375/QFH032-P-0707 








Electrical Characteristics 
Supply Current 


‘Min. Fye: | 
Operati 
perating Supply Current | fosc=2MHz ae 





Supply Current at STOP IDD3 | at no Auto-reset (Oscillation halt) 
Supply Current at HALT 1DD4 fosc=8MHz 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 


Support Tool 





In-Circuit Emulator PX-ICE1500 + PX-PRB155201 
EPROM built-in Type Use MN15P5402 in SDIP028-P-0400 or SOP028-P-0375 package. 








Pin Configuration 


iO ~~ 2 





VDD I————- VSS 
P52/SBT <—> 2 27 |. OSC1/RC1 
P53/SBO <——>} 3 26|——> OSC2/RC2 
P40/SBI <——>| 4 25 <<. RST 
P41/TROQ <—> 5 24\c-—> P51 
P42/TCO <> 6 23 |<—> P50 
POO<—>]7 ss ans5201 22> P33 
Poi <—8 21 |< —> P32 
P02 <— 9 20\K—> P31 
KEY Interrupt P03 <-—~—>} 10 19|<——> P30 
LED Dniver Pin P10 <— 11 18\<—> P23 
P11 <—> 12 17 }<—> P22 
P12 <>} 13 16}<—> x P21 
x P13 <->) 14 15|<——> XO/P20 
(SYNC) 











28-SDIP/SO-28D 
14 





Product name 


Pin configuration 


mM Description 


@ Type 
Development status may be either “in production” (no indication), “ES (Engineering Sample) 
available,” or “Under Development”. 
Please indicate the values in square brackets (“| |”) when you order ROM. 


@® Minimum instruction execution time 
If it is possible to select the microcontroller operation clock (OSC or X), execution times are 
given separately for the main clock and the sub-clock. 
When two types of minimum instruction execution time are given with no special description, 
the values are given as variations in the operating voltage range or oscillation frequency. 


@ Interrupts 
Interrupts are listed by source. 
When jointly used, values are separated by a slash (°/"). 
The number of sources indicated in the list is the total number except RESET. 
@ |/O ports 
The number stated is the number of ports available for general use. 
The detailed description provides an explanation of each pin. “P” is an abbreviation for “port”. 


@ Electrical characteristics 
The values listed under electrical characteristics are all reference values. 


@ Piggyback 
Development status is either “available” (no indication) or “Under Development”. 


@® EPROM built-in type 
Development status may be either “in production” (no indication), “ES (Engineering Sample) 
available”, or “Under Development”. 
Specifications may vary slightly from the chip described. Please consult our sales staffs. 


mM Note! 
For information regarding chip development status, package, piggyback, and availability of an EPROM 
built-in version, please consult our sales staffs (contact points are listed at the end of this manual). 





















@ 4-bit 1-chip Microcomputer MN1500 Series Family 







































































































































































MN155201 oe gece 8-bitx1 | 8-bitxt | -|-| - SOP028-P-0375 | 16 
0~5. oh Le QFHO32-P-0707 
19 | 26-55 
MN150401 40 | 22-55 8-bitx2 | 8bitxt | -| -| - QFPO64-P-1414 | 18 
244 | 22-555 | | 
19 | 26-55 
MN150202 40 | 22-55 8-bitx2 | 8bitx1 | -— | - | - QFP044-P-1010 | 20 
244 | 2.9.5.5 4 
19 | 26-5. 
MN150402 40 | 22-55 8-bitx2 | 8bitxt | - | - | - QFP044-P-1010 | 20 
244 | 2.2 5.5 ie ee ae ee | 
19 | 2655 
MN150602 0 | 22-55 8-bitx2 | 8bitx1 | - | - | - SDIP042-P-0600 | 20 
2.905 5 a L a ie 
27-55 
MN150837 18-55 8-bitx2 | 8bitxt |- | -| - QFP044-P-1010 | 22 
118-55 * at 
2.7~5.5 
8-55 8-bitx2 | 8-bitxt | -| -| - QFPO64-P-1414 | 24 
8-5 5 
4.5~5.5 ) SDIP028-P-0400 
‘| 20-55 BAIA heen te ise” | mae __| sorozs-p-0375_| 6 
feces ar SDIP028-P-0400 
5~5. 8-bitx1 | ebitx? |O| -| - SOP028-P-0375 | 26 
2.0~5.5 L QFHO32-P-0707 = 
| 555 re ee ieee SDIIPO64-P-0750 | 28 
2 8~5.5 ; iene Remote Contro! 
, ee S-bitx2 | B-bitxd | - | - | © | Remote LOMO! | OFPO44-P-1414 (30 
8~5.5 : ; Remote Contro! 
MN150813 | oe 8-bit x 2 [Bit - | - | © | Remote Corto! | QFPO44-P-1414 | 30 
[High Speed. 8K oo, ay Whe cee cmt | epitxt | - | -] 0 QFPO84-P-1818 | 32 
Version] pean 
0.95 | 4.5-5.5 
MN150810 K 512 +|40 | 191 | 26-55 8-bitx2 | 8bitxt |-|-10 QFPO64-P-1414 | 34 
122 | 29.515 
11 | 45-55 
MN150409 4K 256 | 33 | 22 | 30-55} 4 | 8-bitx2 | sbitx1 | - | - | - |oTMFOutput | PUFA? 0600 | 36 
176 | 22.55 
| 5-55 
MN150609 | 0-55 B-bitx2 | B-bitx1 | — | - | - | DTMF Output | SOI ON2 P0800 | 36 
2-55 _| 
B56 
MN150832 7 | 0-55 S-bitx2 | sbitxd | - | - | - |DTMFOutput | eo OTT | 38 
MN152810 | 555 ton SDIP052-P-0600 | 40 
Remote Control 
MN152811 Patek SDIP042-P-0600 | 42 
MN150414 8-3. B-bitx2 | &bitx1 |- | - | - See SOP028-P-0375 | 44 
MN150814 0. | 18-3. 8-bitx2 | 8bitxi | - | - ~ | Fars SOP028-P-0375 | 44 
8K + Table ; , Remote Contro! 
MN151614 Mealy | 8-3. B-bitx2 | sbitxt | - | - | — | Remote contol | sopoge-p-0375 | 44 
MN150404 7 905, 8-bitx2 | 8bitx1 |O|-|O- QFP064-P-1414 | 46 
_ | 22-5. _ = 
MN150804 7 925, 8-bitx2 | 8-bitx1 |O|-10 QFP064-P-1414 | 46 
. . ~9. i SOP020-P-0300 
MN150120"" 0-5. 7 2 ea ee mer 
. 0~9. ; |. SOP020-P-0300 
MN150831 | i 8-5, 8-bit x 2 soca, dle gt |r QFP044-P-1010 bs 
8~5. sat i is 
MN151630 1.91 6-5. 8-bitx2 | 8bitx1 |O!}-]|O QFPO84-P-1818 | 54 























“1 under development 


mi 4-bit 1-chip Microcomputer MN1700 Series Family 


TSDIP064-P-0750. 
QFP064-P-1818 


“T spiip064-P-0750 
| OFP064-P-1818 


SDIP064-P-0750 
QFP064-P-1818 


MN170401 
oe Stack 96 


512 + 
MN170801 Stack 96 











2o}Lo}. 




















7 896 + 
m MN171601A Stack 96 


r=) 








896 + 
MN171202 
wit Stack 96 | 


ys 896 + 
~ | MN171602 Stack 96 


8-bit x 2 8-bit x 2 PeReOe bit 











4 


8-bit x 2 8-bit x 2 SDIP064-P-0750 


| Remote Control | 
8-bit x 2 8-bit x 2 Transmission/ | QFP084-P-1818 
Reception 


Remote Control 
8-bit x 2 8-bit x 2 Transmission’ | QFPO84-P-1818 
all Reception 








t—— 


Sh 512 + 
MN170803A Stack 96 


ar a 


896 + 
: MN171603 Stack 96 52 














Sao|fo|So(o 








SDIP064-P-0750 
8-bit x 2 8-bit x 2 QFP064-P-1818 


9 
9 
g 
ie 
g 
+ 
__| QFHO64-P-1212 
“| 8-bitx2 | 8-bitx2 ay PO aoe 
ar 
g 








A 512 4 
cD} MN170804 eee ok: bee 


so 











- { 896+ | 
MN171604 16K [Stack 96 | 59 





a 





| eae 
i Remote Control 
8-bitx2 | 8-bitx1 | - | — | © | Transmission’ | QFPO64-P-1414 
4 | _| Reception 
Remote Control 
8-bit x 2 8-bit x 2 Transmission’ | QFP084-P-1818 
Reception 


at : : : : ie 
oe! 16K +Table| 9964 5-5. | | 
| MIN172412 Pani ake | seen oe ; Sa 8-bitx2 | 8-bitx2 O QFP084-P-1818 


ae 1408+ [a | | 
»1 MN173222 Stack 5 8-bit x 2 8-bit x 2 QFP084-P-1818 


mero R ea Maral oe) 


2 896 + 
: MN171608 16K stack 9g | 34 











ae 16K + Table} 896 + 
~ | MN171609 ROM 4K | Stack96 | 24 





on 














. 1536 + oe ee a ie TONE Output 
| MINI70805 Poe B-bit x 2 SOE Onibut | QFPOB4-P-1818 






































| MIN71605 1920 + -bi 8-bit x 2 TONE Output | gepog4-p-1818 


Stack 96 DTMF Output 


-W8-bit 1-chip Microcomputer MN1870 Series Family 


0.477 | 4.5~5.5 SDIP064-P-0750 
54 8-bit x 4 8-bit x 2 i al 
Bes ae 10 | onc | ootee || - Simpea__| OFPbewr iste 
Remote Control 
0.477 | 4.5~5.5 SDIP064-P-0750 
54 8-bit x 4 8-bit x 2 Reception 
| sali lM Fd Bc simple A/D QFP064-P-1818 












MN187124 







MN187164 16K 














Remote Control SDIPO64-P-0750 












MN187204 





~ 
co 


8-bitx4 | 8-bitx2 — | Reception re 
Jo Simple A/D QFP064-P-1818 


Remote Control 
SDIP064-P-0750 
8-bit x 4 8-bit x 2 © |} — | Reception 
pl» fe on simple A/D eee i 
Remote Control 
8-bit x 4 8-bit x 2 — | Reception Sere yeae in 
Simple A/D 
Remote Control 
8-bit x 4 8-bit x 2 © | Transmission’ | QFP100-P-1818 | 80 
Reception 
0.667 | 45-55 . . Remote Control 
MIN1872410 1536 8-bit x 4 8-bit x 2 © | Transmission’ | QFP100-P-1818 | 80 
122 2.7-5.5 Reception 





MN187244 


0.477 

















= 
= 
a, 
foe) 
~] 
—_ 
fo) 
—h, 
fom) 
a 
fan) 
NO 
aa 
oO 
nD > 
OD 
ban 
moa 
NO 








0.667 | 45-55 Pe ae 
MN1873210 1536 56 10 8-bit x 4 8-bitx2 | O Transmission’ | QFP100-P-1818 80 
122 2.1~5.5 Banani 
eception 
C477 | ae5 6 ee 
MN1872456 1536 10 8-bit x 4 8-bit x 2 Transmission’ | QFP100-P-1818 | 80 
122 2.7~5.5 Racanti 
eception 
Remote Contro! 
0.477 | 45~9.9 | 49 | g-bitx4 | B-bitx2 | O © | Transmission’ | QFP100-P-1818 
122 2.1~5.5 Reception 


Remote Control 
10 8-bit x 4 8-bit x 2 © | Transmission’ | QFP084-P-1818 82 
Reception 
O 
O 
O 





















MN1873256 32K 


ae 

























MN1871215 











5655 
7055 
0.477 | 4.3~5.5 ; Remote Control 
MN1872423 24K io Neen 16 8-bitx6 | 8bitx3 |O remote ventral) QFPO84-P-1818E | 84 
0.477 43- 55 
MN1873223 32K 1024 | 73 of a | aese | 8-bitx6 | 8-bitx3 |O 
MN1874023 40K 1024 a art 13 55 16 | B-bitx6 | 8-bitx3 | O 
0.477 ae 55 Remote Control 
MN1874823 48K 1024) 78) “755 eee yl Hee 8-bitx6 | 8-bitx3 remote Control QEPO84-P-1818E | 84 
0.475 = 5. 5 Remote Contro! 
MN1872457 24K ieee Pa oe eee St 8-btix4d | 8-bitx2 are Seaton | OFHO64-P-141 4B 
8-bit x 2 
oo at 8-btix1 | PC/UART OFS064-P-1414A 
selectable x 1 


Remote Control SDIP042-P-0600 





Remote Control 
Transmission QFP084-P-1818E | 84 








Remote Control 
Transmission | QFPO84-P-1818E | 84 





























MN1871274*2 






























Reception 
Remote Control 
*4 _ -P- 
MN1871681 Reception SDIP042-P-0600 

















Remote Control SDIP042-P-0600 


Remote Control 
nr Pa Tw [alo [a Ee s[-+ [om [ =o = [| reve [em 


Reception 
Remote Control 
MN1874083*1 Reception SDIP064-P-0750 | 102 
MN1874085*1 40K 640 4.5~5.5 8-bit x 2 wea 
; = X : 
MN1874878 48K 928 46 0.5 4.5~5.5 13 8-bit x 2 PC x © 


Remote Control 
Feeetion | SDIPO64-P-0750 
Remote Control 
MN1874876 48K 928 45-55 SDIP064-P-0750 
MN1876476 64K 928 46 05 | 45-551 13 ae Ore 
MN1876478 64K 998 | 46! 05 | 45-551 13 | 8bitx2 ah © | - | — | Remote Control) spipog4-p-o750 | 112 


Remote n | SDIP064-P-0750 
ol 
Reception 











> 
on 
én 
wo 
co 
's|s 


od 
o 
— 
>< 
No 
a2 
On 
se 
4 < 
ek 













Reception 


Remote Contr 
Reception 














SDIPO64-P-0750 | 110 














Remote Control SDIP064-P-0750 




















| Bit 
MN1879682 96K 1248 | 50 | 0.333 | 4.5~5.5 8-bit x 2 croc. ioe 
MN1870877*2 8k 256 | 46/ 05 | 45-55 B-bitx2 | x4 fo} -| - eto | OFPOB4-P-1414 
Remote Control 
MN187818 8K 1596: ([259¢|' opp occa | 90. ence | Sebi — | Transmission! | QFPO64-P-1414 | 118 
i Reception 
Remote Control 
MIN1871618 16K (ep 30", aon peer 0 fone, | Bex? Ee — | Transmission’ | QFPO64-P-1414 | 118 





Reception 


*1 under development 
8 *2 ES (Engineering Sample) available 


Wi 8-bit 1-chip Microcomputer MN1880 Series Family 

































T spipo64-P-0750 | 




























































































































































































































































5 | 4. 3 8-bit x 1 
16-bit x 5 QFPO64-P-1414 
_ se. QFPO64-P-1818 
7 SDIPO64-P-0750 
o,f ee 16-bitKS | BRUXT |. QFP064-P-1414 
3,0~5.5 UART x 1 SE paeH Data 
16K ggg. | 88 | 95 | 45-99 | 44 | 4ehitxe | Bbitx2 |o] - | - QFPOB4-P-1818 | 104 
66 | 122 | 30-55 dee QFHO8O-P-1414__| 
20K a 512 | 66; 29 [33-36 | 11 | 16-bitx6 | 8-bitx2 | Oo} - | - QFHO80-P-1212 | 128 
192 | 30-36 
32K | 528 | 69} 92 | geee | 11 | iebitx6 | apitx2 [oO] - | - QFP084-P-1818 | 128 
| os | aass | | im 
32K 68 | 69 | fo | 3322) 11 | tebitxe | Bbitx2 | O| - | - QFHO80-P-1414 | 128 
24K Mes AO! BO eee | ad. Weber eee Vos eine QFPO84-P-1818 | 132 
122 20-8 UART x 1 
05 | 45-55 | 8-bit x 2 
32K 228 | 70) 99 | sos | 14 | Tébitx6 | Geary | O aon | oFP0s4-P-1816 tes 
05 | 45-55 | 8-bit x 2 
| MN1883220 32K | 2592 | 66 foe hae eet ai, | AebiRCe \ yee S| Ot Ss QFHOB0-P-1414 | 140 
» | MIN1884820 48K 2720 66.) WAP At AGERE |e 0 alle | oFHo80-P-1414 (to 
nical eee Tose an ie ‘i : QFPO84-P-1818 
wnvige0023 | External | 704 | 73 | 0.400 | 30-55 | 11 | G-bitx6 | Bbitx2 | O SiGe e oie. cia 
22 | 27~4.0 zi 
eg 0200 | 45-55 | A ats 8-bit x 2 QFP084-P-1818 
ies 122 | 27-40 
45-55 8-bit x 2 QFP084-P-1818 
| MIN1880024 we | a fal 1e-bitxe | Gbtxe AruneE plgye. stad 
| viN6750165 ve 15-55 16-bitx6 | 8-bitx2 jo] -} =! QFPO84-P-1818 | 146 
| MIN6750245 ee ea eee 16-bitx6 | B-bitx2 | O} - | - QFPO84-P-1818 | 146 
” | MING750325 : : 11 | 16-bitx6 | 8-bitx2 |O} - | - QFPO84-P-1818 | 146 
11 | 16-bitx6 | 8-bitx2 | O | OFPOB4-P-1818 
11 | 16-bitx6 | 8-bitx2 rel QFP084-P-1818 


























QFP084-P-1818 


ee 


















16-bitx6 | 8-bitx2 
oc 
16-bitx6 | 8-bitx2 












































































































































SO] 44 O QFP084-P-1818 
| | 1 | a 8-bitx2 | O QFP084-P-1818 
B-bitx1 | 
16-bitx6 | 8bitx2 |O SE las 00-P-1818 
30-bit x 1 | as P 
8-bit x 1 
16-bitx6 | Sbitx2 | O| - | — | Remove Lontrol) Qepigo-p-1818 
30-bit x 1 ‘| a P 
8-bit x 4 
16-bitx6 | 8-bitx2 | O se QFP100-P-1818 
30-bit x 1 | P 
8-bit x 1 st 
16-bitx6 | 8-bitx2 |O]| - EN QFP100-P-1818 
30-bit x 1 a P | 
rae 8-bitx2 | O _ | OFPO84-P-1818 es 
16-bitx7 | 8-bitx2 | O QFP084-P-1818 | 158 
{6-bitx7 | 8-bit oe | O QFP084-P-1818 


@ 8-bit 1-chip Microcomputer MN1860 Series Family 


10 


MN1860003 External 1088 
































| MN101C01D 
| MN101C01C*1 


| MN101CO1A*4 





oe 


32K*3 1.5K*3 





8-bit x 4 
16-bit x 2 


8-bit x 4 
16-bit x 2 


8-bit x 4 
16-bit x 2 





9 8-bit x 4 
16-bit x 2 





16-bit x 5 


) 205. 94 | 16-bitx5 | 8+bitx2 | O = 
0.333 | 3.3-5. 
93 | 0.25 | 4.2.5. 24 | 16-bitx5 | 8-bitx2 | O = 
1292 | 2.9.5, 
205. 9 O = 


8-bit x 
UART x QFP100-P-1818 





8-bit x 2 : 
UART x1 QFH100-P-1414 


8-bit x 3 
UART x 1 QFH100-P-1414 


8-bit x 3 O QFH100-P-1414 
UART x 1 QFP100-P-1818 





QFP124-P-2828 
QFP128-P-1818 








QFP124-P-2828 
QFP128-P-1818 


QFP124-P-2828 
QFP128-P-1818 


8-bit x 3 QFP128-P-1818 

















30-bit x 1 














96K*3 4k*3 


16-bit x 5 
30-bit x 1 





8-bit x 5 
16-bit x 1 


8-bit x 5 
16-bit x 1 


8-bit x 5 
16-bit x 1 


8-bit x 5 
16-bit x 1 





32K*3 1.5K*3 











16K*3 0.5K*3 





MN101025*1 








8K*3 0.5K*3 





MN101014A*1 





32K*3 1.5K*3 





MN1010149*4 





24K*3 1.5K*3 


—_|—__— 








16K*3 0.5K*3 





MN1010145*4 





8K*3 0.5K*3 





MN101010A*1 


32K*3 1.5K*3 





MN1010109%*4 


24K*3 1.5K*3 





MN1010117*1 





16K*3 0.5K*3 





MN1010115*4 


8K*3 0.5K*3 


30-bit x 1 
16-bit x 5 


8-bit x 2 











8-bit x 2 








QFS080-P-1414 | 186 


8-bit x 3 
One ’C selectable 
One UART selectable 
8-bit x 3 
One ’C selectable 
One UART selectable 
8-bit x 3 
One (°C selectable QFS080-P-1414 
One UART selectable 


QFS080-P-1414 | 186 





LQFP080-P-1414A 





8-bit x 5 
16-bit x 1 


8-bit x 3 
16-bit x 1 
8-bit x 3 
16-bit x 1 





8-bit x 3 
One °C selectable 
One UART selectable 

8-bit x 3 
One I’C selectable 
One UART selectable 








LQFP080-P-1414A) — 











LQFP064-P-1414 


8-bit x 1 
UART selectable 
8-bit x 1 
UART rtd | | = LQFP064-P-1414 | - 








8-bit x 3 
16-bit x 1 


8-bit x 3 8-bit x 1 O 
16-bit x 1 |UART selectable 
{ 


8-bit x 3 

6-bit Xx 1 
8-bit x 3 

4 


8-bit x 5 8-bit x 2 O 
16-bit x 1 /One UART selectable 


B-bitx 5 

7 | 46-bit x4 
B-bit x 3 

rae 
B-bit x 3 

14 | 46-bit x 1 


8-bit x 1 
UART iO l-|-| | LQFP064-P-1414 | - 
=} LQFP064-P-1414 | - 
8-bit x 1 
UART selectable) C = LQFP064-P-1414 | - | 
8-bit x 1 
UART selectable! © LOFP064-P-1414 


























= LQFP064-P-1414 p= 
8-bit x 2 
One UART selectable! C | LQFP064-P-1414 
8-bit x 1 
One UART selectable! C = | QFP044-P-1010 
8-bit x 1 
UART selectable) © | QFP044-P-1010 cI 


*1 under development 
*3 at single chip mode 
“4 under planning 


Mf 8-bit 1-chip Microcomputer MN10100 Series Family (Continue) 
























| Bbitxd | Sbitx2 | O 
16-bit x 1 {One UART selectable 


8-bit x 5 8-bit x 2 









LQFP080-P-1414A) — 


MN101CO8C*1 
_ 




























































ee eee toe Oe en O Me esas aceseeam cc 
Noe 0.1 B-bitx5 )_Sbitx3 
| A/DeD/A | MN101012G*4 128K*3 AK*3 88*3 16-bit x 2 One PC selectable Oa) LQFP100-P-1414 





One UART selectable) 


i 8-bit x 3 
ee One I’C selectable O 


One UART selectable 
8-bit x 3 

















96K*3 LQFP100-P-1414 



















| MNTO1C12F"4 











= 





















































































































































-TMNto1c12D*4 | 64K*3 4k*3 Gobi S fone FC select © LOFP100-P-1414 | — 
, One UART selectable 
i 8-bitx5 |, Sbitxs 
| MNIo1Co4c*1 | 48K*3 18 | BOX Sone selectable O | © | - LOFP100-P-1414 | - 
[One UA UART selectable 
= 8- Y Bbitx3 | Sia 
MN101C049"4 | 24K*3 18 | SBI XS fone Foseectabld O | © | - LOFP100-P-1414 | - 
| One UART selectable 
Te soaks. col B-bitx5 |, Sbitx3 
*FLP | MN1O1CO6D*t | 64K*3 18 | BOX one seletabld O | © | - LOFPO80-P-1414A| — 
“ | One UART selectable 
eae B-bitx5 |, Sbitx 3 | 
| MNtotcosA*t | 32K*3 18 | BBUXS ne tc selectabld O | © | - LOFPO80-P-1414A] — 
: ee One UART selectable 
As * owe 
~ | MNAO1CO77*4 | 16K*3 Eee arama meron ed is LOFPO64-P-1414 | — 
| MINIo1co75*4 | BK*3 Cane eral Ne pene al LOFP064-P-1414 | - 
a B-bitx3 | 8-bitx2 
MN101C039 | O QFP100-P-1818B 
ve 1O-DIt One UART selectable ~ 
~| MIN101C03A Fe Me aS O QEP100-P-1818B 
| MN101C037*1 a een O OFP100-P-1818B 
| MN101C16A*1 saa ear eater Re O QFP100-P-1818B 
MN1010167"% aii as O QFP100-P-1818B | — 


-] MN101C097*4 


3 : am eied O i LOFPO64-P-1414 | - 
S25), Go| pee Batxs | e-bitx 1 O —_ LOFPO64-P-1414 


8-bit x 3 
28 16-bit x 7 (One PC selectable © QFP100-P-1818B 
One UART selectable 

8-bit x 3 
28 16-bitx 7 One l’C selectable O QFP100-P-1818B 
One UART selectable 


~| MN101C095"4 


| MN101D016"1 




















~| MN101D01D*1 


























*4 under development 
*3 at single chip mode 
*4 under planning 
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@ 16-bit 1-chip Microcomputer MN10200 Series Family 


External 


1K 


pee 


8-bit x 5 
16-bit x 2 


7,8-bit x 


1 
UART selectable | 





—| 


External 


External 


4.5~5.5 


8-bit x 6 
16-bit x 3 


7,8-bit x 2 
UART selectable 


O 
seas 


QFS080-P-1414 





| QFH100-P-1414 


TQFP100-P-1414 





MN1020407 *2 


32K 


1K 











90K 


3K 


8-bit x 4 
16-bit x 2 


7,8,9-bit x 2 | A 
UART selectable | 


QFP084-P-1818 





8-bit x 10 
16-bit x 3 


8-bit x 4 
UART selectable 


— 


+ 





MN1020015-1 


External 


3K 


8-bit x 6 
16-bit x 3 


7,8-bit x 2 | 
UART selectable 





ian 28-P-1818B 


QFH100-P-1414 


| LOFP100-P-1414 





—— 
32K 


2K 


8-bit x 6 
16-bit x 3 


7,8-bit x 2 
| UART selectable 





QFH100-P-1414 





External 


3K 





8-bit x 6 
16-bit x 3 


78-bit x 2 
UART selectable 


| 
LOQFP100-P-1414 





External 


—_|—_——- 


External 


8-bitx 10 | 


16-bit x 3 


7,8-bit x 2 
UART selectable 


1 4-state 


| Synchronous Output 


QFP128-P-1818 





External 


{ 


External 





2 


8-bit x 10 
16-bit x 3 


UART selectable 


7,8-bitx2 | ~ 


Synchronous Output 
4~ 


4-state 


LOQFP128-P-1818B 





External 


3K 


2 


2 


8-bit x 4 


‘| 7,8-bit x 2 


| UART selectable | 








16K 


1K 


2 





8-bit x 4 


7,0-bit x 2 
UART selectable 





__| 


I 
QFHO64-P-1414B 





QFH064-P-1414B 





32K 


2K 


2 


2 


8-bit x 4 


78-bit x 2 





QFH064-P-1414B 








64K 


3K 


A |PA/MA|W A! FB 
on “Jo Peed NI O1 oOo 
Gr |com|ooci}cocm| on 
on Worl} oo| oan Or 


2 


8-bit x 4 


UART selectable | 


7,8-bit x 2 
UART selectable 


a 


QFHO64-P-1414B ee 
i 


212 





128K 


4K 


ee 
do do 
oo 


8-bit x 16 
16-bit x 5 
24-bit x 1 





— 
7,8-bit x 4 
UART selectable 





MN1020017*1 


| MN102L2403*2 
MN102H3104*1 
MN102LP25G*1 


} MN102L25G*1 





| MN102LP252 


— 


External 


OK 


128K 


4K 


oK 





OK 4K 108, 
4K 3K 108 
3K 66 





0.1 

MN1020817*2 6 ne 

: 0.1 
6 


95 


4.5~5.5 


108} 0.05 | 4.5~5.5 


4.9~9.5 


8-bit x 16 
16-bit x 5 
24-bit x 1 


8-bit x 6 
16-bit x 2 


7,8-bit x 4 
UART selectable 





7,8-bit x 4 
UART selectable 


7,8-bit x 3 
UART selectable 


7,8-bit x 4 
UART selectable 


7,8-bit x 2 
UART selectable 


7,8-bit x 2 
UART selectable 


LOQFP128-P-1818B 


= 


214 








| 





4-state or 8-state 
Synchronous Output 





LOQFP128-P-1818B 


LQFP128-P-1818B 


LOQFP128-P-1818B 


LQFP128-P-1818B 


QFH100-P-1414 


LQFP100-P-1414 





128K | 
(OTP) 


8-bit x 6 
16-bit x 2 


7,0-bit x 2 
| VART Selectable 





LQFP100-P-1414 





MN102LF252*1 


128K 
(Flash) 


8-bit x 6 
16-bit x 2 


7,8-bit x 2 
UART selectable 


LQFP100-P-1414 





N102L25Z 


ea | 


128K 


8-bitx6 | 7,8-bitx2 | 


16-bit x 2 


UART selectable 





ot) | 


3K 





LL 


64K | 


3K 





8-bitx6 | 


16-bit x 2 


7,8-bit x 2 
UART selectable 





= 
it 
| 


LQFP100-P-1414 

















8-bitx6 | 


16-bit x 2 


7,8-bit x 2 
UART selectable 





peed 





2K 
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External 


o6K 


External 





2K 


8-bit x 6 
16-bit x 2 


7,8-bit x 2 
UART selectable 


LQFP100-P-1414 |2 

+ fe 
LQFP100-P-1414 

i 


LOQFP100-P-1414 
| 








— 








4.5~9.5 
2./~9.9 





16-bit x 2 


8-bit x 6 
16-bit x 2 | UART selectable 
16-bit x5 
47-bitx1 | Sbitxs 
4.75~5.25 16-bitx2 | 8-bitx1 | O 


7,8-bit x 2 
UART selectable 


7,8-bit x 2 





O 


LQFP100-P-1414 

















LQFP100-P-1414 


QFP128-P-1818 


QFP160-P-2828B 


* 
1 under development 
“2 ES (Engineering Sample) available 








@ Digital Signal Processor (DSP) MN1900/10/20 Series Family 


pag 


RAMA 
(x 16-bit) 


ROM | 
(32-bit) | 


1900Series 


MIN19041A 
“| [High Speed Version] 


4K 


Internal512 External4k 


4.79~9.25 


QFP084-P-1818 





MN19091A 


‘| [High Speed Version] 


External8K 





MN1900402 


4K 


Internal512 External4K 


4.75~5.25 


PGA144-C-S15U 








MN1900403 


AK 


Internal512 


4.75~5.25 


QFP084-P-1818 





3.9~5.5 


~ | TQFPO80-P-1212 





MN1900003 


External64k - 


Internal2K, External64K 


4.75~9.25 


PGA144-C-S15U 





MN1900011_ 


External64K 


Internal3K,External64k 


4.75~5.25 


PGA181-C-S15U 





MN1901012 


10K 


Internal 792. 
External64K 
(ROM 3.5K) 


4.75~5.5 


QFP100-P-1818 





| MN1901611 


~-| [High Speed Version] 


MN1920802A 


16K 


x2 
8K 


Internal2.5K, External64Kk 


*3 
Internal2K, Externall6M 


80 
125 x 103 


4.75~5.5 


4.75~9.25 
3.5~9.25 


QFH128-P-1818 
QFP128-P-1818 


QFP124-P-2828 





MN1920001C 


[High Speed Version] 


x2 
External64k 


*3 
Internal2.5K, Externali6M 


80 
125 x 103 


4.75~5.25 
3.5~5.25 


QFP208-P-2828 





-1920Series | 


| MN1921003A #2 
[High Speed Version] 10K 


~ | MNt920811 


Internal{K*3.1K 70 
Externalt6M*3 


Intenal512*1 


4.75~9.25 QFP144-P-2020 


2K*1 


(ROM 2.5kK*!) LQFP128-P-1818 


2 





2 


ON! ON Fi oO; O1 01 on 
gu GoGo) Co | Ord2| Cds} oo 
OW) Mo oo Cc | O1CO co 


MN1920813 Intenal512 TQFP100-P-1414 


2 


2K 
(ROM 2.5K) 


2.75K 
(ROM 2.5K) 


2.75K 
(ROM 2.5K) 





2 


MN1921814 Intenal512 TQFP-100-P-1414 


2 


“Low Power. 
‘Series 





MN1921816 Internal512 TQFP100-P-1414 





2 


TQFP100-P-1414 


TQFP100-P-1212 
TQFP100-P-1414 


QFP100-P-1818B 


6K 
MN1932801 (ROM 30K) 


6K + 32 
(ROM 30K) 


3.5K 
(ROM 5K) 


2 





2 


MN1933211 


2 


won} aor) rm | Boe) Roo! Go 











MIN1931712 





“4 (x 16-bit) *2(x 40-bit) “3 (x 24-bit) 


@ Audio Signal Processor (ASP) MN1940 Series Family 


| Interrupts: 


ee nom | sRAMA  RAM2_ a eee 
ea (x 32-bit) | (x 16-bit) | (x 24-bit) | (Factors) | Package 


MN19411 Internal1 28 4.5~5.5 64-QFP (18 x 18 mm) 








ies | MN19412A Internal256 4.75~5.25 84-QFP (18 x 18 mm) 





1 MINI9413 Internal256 4.75~5.25 100-QFP (18 x 18 mm) 





@ 32-bit 1-chip Microcomputer MN10300 Series 


Arithmetic an Trae It ‘Casticelt: Can . ¥ . 


Converter (Controller Interface | Package 


Data: 8-/16-/32-bit| 


MN103000 
MN103001G*1 


MN103002*1 


GOMIPS 
(60MHz) 


60MIPS 
(60MHz) 


100MIPS 
(100MHz) 





Instruction RAM: 16 kB 


Data RAM: 16 KB 


Instruction ROM: 128 kB 


Data RAM: 8 KB 


Instruction cache: 4 kB 
Data cache: 4 KB 


Multiplier 
built-in 


On-chip 
Sum-and-accumulate 





function 


On-chip 32-bit x 1 
sum-and-accumulate| 26 | 3.3V+5%j; 30 | 16-bitx3 
function WDT x 1 





es welt ial Baar He SHG 
89 | 3.3V+5% 16-bit x 5 

WDT x 1 
72 | 3.3V4+5% 


32-bit x 3 
16-bit x 4 
WDT x 1 


UART/CSI x 2 


UART/CSI x 1 
UART x 1, CSI x2 


UART/CSI x 2 





UART x 1 


10-bit x 8ch 


10-bit x 4ch 











Selectable 
DRAM Interface 
Data: 8-/16-bit 

Selectable 
DRAM Interface 
Data: 16-/32-bit 

Selectable 
DRAM Interface 





QFP160-P-2828B 


LQFP100-P-1414 


QFP160-P-2828B 





“1 under development 
2 Dhrystone2.1 
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DOO vii 
SERIES 


MN1500 Series 


IIN1500 Series 


The MN1500 Series could be called the standard for 4-bit microcomputers. In 
addition to the general purpose I/0 ports, this series also provides numerous 
peripheral functions for analog interface such as LCD drive, fluorescent display, 
telephone, etc., and meets to wider range of applications. 


Features 

e 4-bit Standard Microcomputer 
Execution speed: 1 ps to 2 us (4MHZz) 
Maximum ROM capacity: 12k bytes 
RAM: 16 to 512 nibbles 
Package: 18 pins to 84 pins 

e Large Family Line-up 
For remote control, telephone, TV channel selection, FLP display, LCD 
driver. Analog interface included. 

© Application in ASICs 
The standard CMOS core is now being applied in ASICs. 


m@ Applications 











1 MIN155201 © 


a Type MN155201 
B ROM (x8-bit) 0K | 7 
PRAM (x4-bit) 128 
HB Number of Instructions 98 
8 Minimum Instruction Execution Time 1.0ps (at 4.5 to 5.5V, 8MHz) 
4.0ps (at 2.0 to 5.5V, 2MHz) 

El Interrupts eRESET © External (Key Interrupt is available) Timer © Serial 
8 Timer Counter Timer Counter : 8-bit x 1 (Timer Output, Event Count) 

Clock Source ............06 1/4, 1/16, 1/64 of P20 Pin Input, 1/2, 1/8, 1/32, 1/128 of System Clock 

1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 


Time Base Counter (Time Base) 





Clock Source ............. OSC Oscillation Clock 
Watchdog 
Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) 
Clock Source ...........++-- System Clock, SBT Pin Input 





1/0 Ports | 1/0 e Joint use: 7 LED Driver : 8 (15mA/ 1.0V) 


¢ Pull-up Resistor available : 23 © Input/Output selectable : 23 (by -bit, Mask Option) 












Zero-cross Inputs { 
Notes Crystal / CR Oscillation selectable 
Package SDIP028-P-0400, SOP028-P-0375, QFHO32-P-0707 








Electrical Characteristics 


Supply Current 











rior | —_tse-owe ||| 10 | ma 
Prope | execute [| 8 | 
Suply Curent at STOP | 1000 | atmo Autoveset(Oscllaion a) | [| 8 | vk 
Supply Current at HALT | IDD4 |  —fosc=8MHz_— ss] S| S| 8] mA 


(Ta=-20 to +70°C, VDD=5.0V, VSS=0V) 


Operating Supply Current 











Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB155201 
EPROM built-in Type Use MN15P5402 in SDIP028-P-0400 or SOP028-P-0375 package. 
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i 


MN159201 0 


Pin Configuration 


KEY Interrupt 
LED Driver Pin 


VDD 
P52/SBT 
P53/SBO 
P40/SBI 
P41/IRQ 
P42/TCO 
Poo 
Pot 
Po2 
P03 
P10 
P11 
P12 


* P13 
(SYNC) 





oO ON OO fF WD YS = 


O 








Vss 
OSC1/RC1 
26 |———> OSC2/RC2 
25 RST 
24> Pdi 

23 <——> P50 

22\ > Pas 

21 <——> P32 

20 |—> P31 

19 |}<——> P30 

P23 

P22 
XY/P21 
XO/P20 


SDIP028-P-0400/SOP028-P-0375 


KEY Interrupt 
LED Driver Pin 





P12 


*%P13 
/SYNC 
XO/P20 
XV/P21 
P22 


P23 


P42/TCO 


27 
28 

MN155201 
29 
30 


31 


NC 
P30 
P31 
P32 
P33 
P50 


QFH032-P-0707 


% SYNC signal will be outputted from this terminal 


during RESET. 


After RESET, this terminal will function as P13. 


NC : Nothing connected with terminal. 


P41/ITRQ 


P51 


NC 


NC 


P40/SBI 
P53/SBO 
P52/SBT 
VDD 

vss 
OSC1/RC1 
OSC2/RC2 
RST 
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_ MIN150401 


Mtype eT NISOQON s—(i‘—sSCS 
ROM (x8-bit) 
BRAM (x4-bit) 9 
WNumberofinstructions ——ss—<is—s 


1/8 dividing 1.9ps (at 2.6 to 5.5V, 4.19MHz) 
1/8 dividing 4.0ys (at 2.2 to 5.5V, 2MHz) 





Minimum Instruction Execution Time = With Main Clock operated 








With Sub-clock operated 1/8 dividing 244ys (at 2.2 to 5.5V, 32.768kHz) 
Interrupts eRESET Top Priority External (Key Interrupt is available) / Timer 2 ¢Timer Serial 
Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 
Clock Source .............. 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 














Clock Source ...........0.0. 1/2 of System Clock, 1/16384 of OSC Oscillation Clock 
1/1, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock SOUrCE .........eseee. System Clock, SBT Pin Input 
1/0 Ports | 1/0 ¢ Pull-up Resistor available : 46 (Software Programmable) 
e Input/Output selectable : 46 (PO to A: by 4-bit, PD : by 2-bit) 
Input 8 | eJointuse:4 « Pull-up Resistor available : 8 (Software Programmable) 
Special Ports Buzzer Output 
Package QFP064-P-1414 
Electrical Characteristics 
Supply Current 


Supply Current at RESET IDD1 VDD=5V, at 4.0MHz Operation 


Supply Current at STOP IDD5 VDD=8V, Oscillation halt 
Biase pais IDD3 VDD=5V, at 4.0MHz Operation 
u urrent a 
mee IDD4 | VDD=8V, at 32.768kHz Operation 


(Ta= -10 to +70°C, VSS=0V, Oscillation waveform is a square wave) 


Operating Supply Current IDD2 | VDD=8V, at 32.768kHz Operation 











Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB150401 
Piggyback Use EP150801 as piggy in SDIP064-P-0750 package. | 
EPROM built-in Type Use MN15P0801 (ES (Engineering Sample) available) in QFP064-P-1414 package. 
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MN150401 0 


E Pin Configuration 





ee mM x 

Feo p8888eess8858 

ole xX >oosi€@lGfaacaadc a 
P00 <—>ric), 83 : 49 48 I< —— PB3 
P01 <—>| 2 47 |———_ PB2 
P02 <>] 3 46 |< PB1 
P03 <— >| 4 45 |k—— PBO 
P10 <<—>)|5 PA3 
P11<—>|6 PA2 
P12 <—>|7 PA1 
P13 <>) 8 PAO 
p29 <—>| 9 MN150401 P93 
P21 <——>} 10 P92 
P22 <——>| 11 P91 
P23 | 12 P90 
P30 <—>| 13 P83 
Pat <—— >) 14 P82 
P32 <——>| 15 P81 
P33 <—>] 1617 P80 


to 
a 


P61 <—_> 
P72 <— > 
P73 <—> 


QFP064-P-1414 


* Input only when used as the port C. 
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3 MN150202 / 0402 / 0602 


Wie MIN150202/0402/0002 °° © 
MROM(x8-bit)  t—(i‘“<(a Ww! KKK 
WRAM(x4-bit) «= © 428782078200 °° 2 
WNumberofinstructions. SSCS 


1/8 dividing 1.9p1s (at 2.6 to 5.5V, 4.19MHz) 
1/8 dividing 4.0ps (at 2.2 to 5.5V, 2MHz) 





Minimum Instruction Execution Time — With Main Clock operated 








With Sub-clock operated 1/8 dividing 244ys (at 2.2 to 5.5V, 32.768kHz) 
Interrupts eRESET *NMI_ «External (Key Interrupt is available) / Timer 2 ¢Timer ¢ Serial 
Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 
Clock Source ..............6.. 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 








Clock SOUrCe .............06. 1/2 of System Clock, 1/16384 of OSC Oscillation Clock 
1/1, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock Source .......c. System Clock, SBT Pin Input 
1/0 Ports | 1/0 ¢ Pull-up Resistor available : 24 (Software Programmable) 
e Input/Output selectable : 24 (PO to 5 : by 4-bit) 
Input § | *Jointuse:4 « Pull-up Resistor available : 8 (Software Programmable) 
Special Ports Buzzer Output 
Package MN150202 : QFP044-P-1010 





MN150402 : QFP044-P-1010 
MN150602 : SDIP042-P-0600 





Electrical Characteristics 


Supply Current 














Supply Current at RESET | IDD1 | VDD=5V,at4.0MHz Operation | | 2.0 | 5.0 | mA_ 
Operating Supply Current’ | IDD2 | VDD=8V, at 32.768kHz Operation } | 80 | 200 | pA | 
Supply Current at STOP =| IDD5 VDD=3V, Oscillation att | | | 10 | pA | 
IDD3 | VDD=5V,at4.0MHz Operation | | 0.5 | 1. 

Supply Current at HALT 
| IDD4 | VDD=3V, at 32.768kHz Operation | | 40 | 100 


(Ta= -10 to +70°C, VSS=0V, Oscillation waveform is a square wave) 


no 

No 
cit 
>i} P| LS 


> 











Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB150402 
Piggyback Use EP150801 as piggy in SDIP064-P-0750. (Available in SDIPO042-P-0600 with converter adaptor.) 
EPROM built-in Type Use MN15P0802 in QFP044-P-1010/SDIP042-P-0600 (ES (Engineering Sample)available) package. 
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MN150202 / 0402 / 0602 0 


E Pin Configuration ) 











TFBSRBOSANAAT 
nMadaiaazZzaankhand 4o le TRQ 
SIRQ 
PC3/TC20 * 
P42 P13 PC2/SBI * 
as Bie PC1/SBO * 
P50 P14 PCo/SBT * 
P51 P10 PB3 
P52 P03 PB2 
PBI 
be MN150202/0402 re 
P53 P01 PBO 
PBO POO MN150602 P53 
PB1 25 |—> SYNC PS2 
PB2 RST PS1 
PB3 23 |—> XO PSO 
4 P43 
P42 
P41 
BIBI ISlele 28 9 8 * <—> P40 
sealklio” ~3g7 P33 
ees ae 
Re P31 
QFP044-P-1010 SDIP042-P-0600 


* |nput only when used as the port C. 
NC : Nothing connected with terminal. 
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1 MN190837 


E Type IMN150837 
FROM (x8-bit) 8K | 
BRAM (x8-bit) } 512 


1/4 dividing 0.95ys (at 2.7 to 5.5V, 4.19MHz) 
1/8 dividing 1.91ps (at 1.8 to 5.5V, 4.19MHz) 





Minimum Instruction Execution Time = With Main Clock operated 











With Sub-clock operated 122us (at 1.8 to 5.5V, 32.768KHz) 
Interrupts eRESET ¢External/Timer 2 ¢ External Timer « Serial 
Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 
Clock Source ............00. system Clock, 1/2, 1/8, 1/32, 1/128 
Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source .............00 1/2 of System Clock, 1/2" of OSC Oscillation Clock, 1/1, 1/2° of XI Oscillation 
Clock 
Connectable Timer Counter 1/2 
Serial Interface Serial : 8-bit x 1 
Clock Source ..........0.6 System Clock, SBT Pin Input 


1/0 Ports | 1/0 ¢ Joint use: 3 Input/output selectable : 20 (P2 : by-bit P3, 4, 8, 9 : by-port) 
e Pull-up Resistor available : 20 (Software Programmable) 
Input e Joint use: 2  Pull-up Resistor available : 4 (Software Programmable) 


Output 8 | © Nch Open-drain : 8 





Package QFP044-P-1010 





Electrical Characteristics 


Supply Current 
















IDD2 1/8fosc, 4.00MHz 
IDD3 1/4fosc, 4.00MHz 






Operating Supply Current 


| IDD4 | 1/4fx, 32.7KH2 
Xl=open, VDD=5V 
Supply Current at STOP | 006 | : 
IDD7 Xl=32.7kHz, VDD=3V 
Supply Current at HALT IDD5 fosc=4.0MHz 





Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB151637 








EPROM built-in Type Use MN15P1631 (ES (Engineering Sample) available) in QFP044-P-1010 package. 
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MN150837 0 


T Pin Configuration 


High current port 


a Oo 
ee he 
> O 














Nc 2 — > P61 | 

P30 <—| 3 “==? P60, 

P31 4 ———> SYNC 
7 

P32 5 <—— P11 

P33 6 MN150837 28 |}<——- P10 

NC 7 27 |\<—>P23 

P49 <—>} 8 26 |I<—->P22/ TCO 

9 


<—> P21 / SBT 
<—>P20/ SBD 
<——P13/|RQ 


=i 
oO 







ear 
er 
—_ 
No 
ax 
ice) 
= 
& 
as 
or 
nh 
ioe) 


16 17 18 19 20 


ine) 
—_ 
ine) 
ine) 





N 
foe) 
oO 


QFP044-P-1010 


<—> 
<—> 
<> 
P93 <> 


Pi27 S|IRG-———> 


NC : Nothing connected with terminal. 
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_I MN191233 


i Type MN151233 
Rom (x8-bit) 12K 
PRAM (x8-bit) 512 | 


1/4 dividing 0.95ps (at 2.7 to 5.5V, 4.19MHz) 
1/8 dividing 1.91p1s (at 1.8 to 5.5V, 4.19MHz) 





Minimum Instruction Execution Time = With Main Clock operated 











With Sub-clock operated 122us (at 1.8 to 5.5V, 32.768kHz) 
Interrupts ¢RESET ¢External/Timer2 ¢External Timer «Serial 
Timer Counter Timer Counter : 8-bit x 1 (Event Count) 
Clock Source ...........000 1/2, 1/8, 1/32, 1/128 of System Clock 
Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ...........8 1/2 of System Clock, 1/2 of OSC Oscillation Clock, 1/1, 1/2° of XI Oscillation 
Clock 
Connectable Timer Counter 1/2 
Serial Interface Serial : 8-bit x 1 
Clock Source... System Clock, SBT Pin Input 


1/0 Ports | 1/0 e Joint use: 3 © Input/output selectable : 32 (P2 : by-bit P3, 4, 8 to B, D : by-port) 
e Pull-up Resistor available : 32 (Software Programmable) 
Input 8 e Joint use: 2 ¢ Pull-up Resistor available : 8 (Software Programmable) 


Output 14 | *Nch Open-drain : 14 





Package QFP064-P-1414 





Electrical Characteristics 
Supply Current 

















“Tinos | ‘aose some | 
0s | tose. core 
Prope [asm | 
4 

_ 

a 






Operating Supply Current 








Se ae ati | 1DD6 XI=open, VDD=5V 
u urrent a 

ees IDD7 Xl=32.7kHz, VDD=3V 

Supply Current at HALT IDD5 fosc=4.0MHz 


| (Ta= —40 to +85°C, VDD=5.0V, VSS=0V) 











Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB151633 
EPROM built-in Type Use MN15P1618 (ES (Engineering Sample) available) in QFHO64-P-1414 package. 
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MN191233 3 


E Pin Configuration 


High current output port 


64 63 62 61 60 59 58 57 56 55 54 53 52 51 5049 


1 _P73 : 48 P51 
vss 2() 47k — P50 
OSc2 3 46 P23 
OSC1 =>) 4 45 P22/TCO 
VDD 5 44 P21/SBT 
x1 ——>| 6 43 P20/SBD 
_xO j 42 P13/IRQ_ 
POO/RST 8 44 P12/SIRQ 
NC 9 MN151233 re PC3 
P30 10 39 PC2 
P31 4 38 PC1 
P32 12 37 PCO 
P33 13 36 PB3 
P40 14 35 PB2 
P41 15 34 > PBI 
P42 < 16 33 PBO 


17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 








PEO <—— 
PE1 <——+ 
P80 <—>| 
Psi <— 
P82 <<— 
P93 <— 
PAO <—> 
PA1<— 
PA2<—>| 
PA3 <— 


P90 
P91 


P83 <——> 
P92 <—> 


P43 
NC 


QFP064-P-1414 


NC : Nothing connected with terminal 
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_I MN199202 / 402 


H Type MIN155202 / 402 © 
FRom (x8-bit) 2K / 4K 
PRAM (x4-bit) 128/192 
HW Number of Instructions 98 
Bf Minimum Instruction Execution Time 1.0ps (at 4.5 to 5.5V, 8MHz) 
4.0ys (at 2.0 to 5.5V, 2MHz) 
a Interrupts ¢RESET External (Key Interrupt is available) Timer Serial 
8 Timer Counter Timer Counter : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ........e 1/4, 1/16, 1/64, of P20 Pin Input, 1/2, 1/8, 1/32, 1/128 of System Clock 
1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 


Time Base Counter (Time Base) 


Clock Source ............... OSC Oscillation Clock 
Watchdog Timer 
B Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock Source ..........ce system Clock, SBT Pin Input 





1/0 Ports | 1/0 






eJointuse: 13 e¢LED Driver: 8 (15mA/ 1.0V) 
e Pull-up Resistor available, Input selectable : 21 (by -bit, Mask Option) 

















Zero-cross Inputs 1 

A/D Inputs 10-bit x 6ch (with S/H) 

Notes Crystal / CR Oscillation selectable 

Package — MN155202 : SDIP028-P-0400, SOP028-P-0375 


MN155402 : SDIPO28-P-0400, SOP028-P-0375, QFHO32-P-0707 





Electrical Characteristics 


Supply Current 


a ~ IDD1 | _‘fosc=8MHz, VDD-5V. 
Operating Supply Current | IDDt : 
IDD2 fosc=2MHz, VDD=5V 


Supply Current at STOP IDD3 | at no Auto-reset (Oscillation halt) 
Supply Current at HALT IDD4 fosc=8MHz 





A/D Converter Characteristics 





A/D Conversion Relative Error [DF LNTY| AVDD=VDD=5.OV, AVSS=VSS=OV 


A/D Conversion Time VCNV fosc=8MHz 


(Ta= —20 to +70°C, VDD=5.0V, VSS=0V) 


*¥+3 LSB relative error is a design-assured value. 
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MN155202 / 402 0 





Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB155202 
EPROM built-in Type Use MN15P5402 in SDIP028-P-0400 / SOP028-P-0375 package. 








Pin Configuration 


KEY Interrupt 
LED Driver Pin 

























i, PE 
Evi 
NUE ves oe eR BF Fg 
P52/SBT OSC1/RC1 
P53/SBO <——>) 3 26 ;}———> OSC2/RC2 
P40/SBI <> 4 RST P10 pp2t 23 22 21 20 19 18 17, P40/SBI 
P41/IRQ <—>|5 24 <———~ AVDD Pit <2 15 P53/SBO 
P42/TCO 6 23 |K——> ADO/P50 5 = 
iG Te septs. «23 ADGDAS 12.<==>) 27 14 P52/S 
P13 pt 
Pot <—>}8 /402 21 |<——> AD2/P32 leyNE _ iN SEaHD m eis 
P02 9 20 |<——> AD3/P31 XO/P20 29 12 VSS 
EY Interrupt P03 <——>) 10 19|<——> AD4/P30 X1/P24 _. 30 11 OSC1/RC1 
ED Driver Pin 
P10 ADS/P23 AVSS 31 10 |—> OSC2/RC2 
Plt-<— >} 12 AVSS 2 O a 
pin <1 13 x UP 24 ADS/P23 <> 32, 5 RST 
*% P13 <>) 14 XO/P20 
(SYNC) O- hoe or A 
-<ee ee §S * 
So + N HO GCG < 
ice) oO ip) oO wW 
oO ou Oo oa jae 
SDIP028-P-0400 / SOP028-P-0375 | QFH032-P-0707 


x SYNC signal will be output from this terminal during 
internal RESET. 
After RESET, this terminal will function as P13. 
NC : Nothing connected with terminal. 


o/ 


_} MN158418 























i Type MIN158418 
ROM (x8-bit) 7 4K 
RAM (x4-bit) 256 
Number of Instructions 94 
Minimum Instruction Execution Time 2.0us (at 4.5 to 5.5V, 4MHz) 
Interrupts eRESET «External Timer Serial 
Timer Counter Timer Counter : 8-bit x 1 
Clock Source ...........008 1/2, 1/8, 1/32, 1/128 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
| Clock Source .........0 System Clock, SBT Pin Input 


1/0 Ports | High Voltage 1/0 ¢Pch Open-drain (Breakdown Voltage -30V): 12 © Pull-down Resistor available : 12 (Mask Option) 


¢ Pull-up Resistor available : 3 (Software Programmable) 


e Joint use : 4 Pull-up Resistor available : 2 © Pull-down Resistor available : 2 
8 











High Voltage Output ¢ Pch Open-drain available (Breakdown Voltage -30V) : 29 » Pull-down Resistor available : 29 (Mask 
Option) | 
Output 
FLP 41 
Notes Crystal / CR Oscillation selectable 
Package SDIP064-P-0750 





Electrical Characteristics 


Supply Current 










Operating Supply Current | IDD1 fosc=4.0MHz hd 
Supply Current at STOP =| ‘1DD3 VPP=0V ar a ed 
Supply Current at HALT —_| ‘IDD2 fosc=4.0MHz, VPP=0V | 


(Ta=-10 to +70°C, VDD=5.0V, VSS=0V) 





Support Tool 
B in-Circuit Emulator PX-ICE1500 + PX-PRB158418 


il Piggyback Use EP158418 as piggy in SDIP064-P-0750 package. 
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MN158418 3 


E Pin Configuration 


> POO 
RST 
SYNC 
VsSs 
OSC1 
OSC2 
VDD 
VPP 
PEO 
PD3 
PD2 
PD1 
PDO 
PC3 
PC2 
MN158418 PC1 
17 PCO 
18 PB3 
19 PB2 
PB1 
PBO 
P63 
P62 
P61 
P60 
PAS 
PA2 
PA1 
PAO 
P93 
P92 
P91 





SDIP064-P-0750 
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_ MN150413 / 0813 


Wtye tt t—<“OSOC N48 08138 —itsi—‘—s 
MROM(x8-bit) KIB 
MRAM (x4-bit) AB 
ENumberofinstructions = s—i‘—<“‘<CO} 


At 1/4 frequency dividing 0.94s (at 2.7 to 5.5V, 4.24MHz) 
At 1/8 frequency dividing 2ps (at 1.8 to 5.5V, 4MHz) 


a Interrupts eRESET External (Key Interrupt is available) * Timer Serial 
HB Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 


Clock Source ...........08. 1/2, 1/8, 1/32, 1/128 of System Clock, XI Oscillation Clock 
Remote Control Carrier Output 
1/1, 1/4, 1/16, 1/64 of Time Base 8Hz Dividing Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Counter 2 : 8-bit x 1 
Clock Source...........008. 1/1, 1/16, 1/32, 1/64 of OSC Oscillation Clock, 
1/1, 1/16, 1/32, 1/64 of XI Oscillation Clock, 
1/1, 1/16, 1/32, 1/64 of TC12 Pin Input 
Interrupt Source............. Overflow of Timer Counter 2 


Time Base Counter 





Clock Source ...........00 1/8 of XI Oscillation Clock 
Watchdog Timer 
Connectable Timer Counter 1 + Timer Counter 2 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock SOUICE ............. SBT Pin Input, System Clock 


1/0 Ports | 1/0 «Joint use: 10 » Pull-up Resistor available : 16 (Software Programmable) 
¢ SEG output selectable : 8 (Software Programmable) 


Input 8 eJointuse:5 ¢ Pull-up Resistor available : 9 (Software Programmable) 











Output 1 | «Joint use : 1 
LCD 33 Segments © 2 Common ¢ 1/2 Duty, 33 Segments * 3 Common 1/3 Duty, 32 Segments * 4 Common 
° 1/4 Duty 
Special Ports Buzzer Output, Remote Control Transmission 
Notes Built-in Carrier Generator Circuit for Remote Controller 
Package QFP064-P-1414 








Electrical Characteristics 
Supply Current 


Operating Supply Current IDD1 fosc=4MHz, 1/8 diving 


IDD8 fxi=32.768kKHz 
Supply Current at STOP aoe aoa 
| IDS | Oscillation halt 


Supply Current at HALT IDD4 fosc=4MHz A | 
(Ta= -40 to +85°C, VDD=3.0V, VSS=0V) 
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Support Tool 


MN150413 / 0813 0 


B in-Circuit Emulator PX-I6E1500 + PX-PRB150413/0813 
H EPROM built-in Type Use MN15P0813 in QFP064-P-1414 package. 


E Pin Configuration 


m © 
Oo 
WwW Ww 
non wn 


SEG21 
SEG22 
















SEG6 <——_/7 O 63 20 49 48 | —> SEG23 
SEGS <2 47 |_—>SEG24 
SEG4 <—_|3 4g |_—-> SEG25 (P70 
SEG3 <—_|4 45 | —> SEG26 (P71 


(P70) 
(P71) 
SEG] <5 44 | —> SEG27 (P72) 
SEG1 <——|6 43 | ——> SEG28 (P73) 
42 | > SEG29 (P60) 

(P61) 

(P62) 

) 


(COM3) SEGO <———_| 7 
COM2 <———] 8 41 |———> SEG30 (P61 


comi <——|9 MN150413/0813 40 |_> SEG31 (P62 
COMO <—| 10 39 | _—> SEG32 (P63 
VLCD3 RMO/P50 
VLCD2 37 |\——> P40/IRQ 
VLCD1 P23 
VD p22 
osct pot 
OSC2 <——| 1647 P20 
TTT 
SXSRERESER ESSE GE 
alolz igia ® 


QFP064-P-1414 


* P30 to P33 : Input only when used as the port 3. 
P60 to P63, P70 to P73 : I/O when used as the port 6 or 7. 
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_J MN158851A1 [High Speed Version] 


Type MIN158851A1 [High Speed Version] | 
B ROM (x8-bit) 8K 
PRAM (x4-bit) 432 
Hf Number of Instructions | 99 
HB Minimum Instruction Execution Time dps (at 4.5 to 5.5V, 8MHz) 
Sus (at 2.5 to 5.5V, 1MHz) 
| Interrupts eRESET ExternalO ¢External1 »*Timer « Serial 
B Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count, Timer Output) 
Clock Source .............0.. 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 


Timer Counter 2 : 16-bit x 1 (Event Count) 
Clock Source .............00 CK] Pin Input 


Time Base Counter (Time Base) 
Clock Source ............60 XI Oscillation Clock, OSC Oscillation Clock 


W Serial Interface Serial : 8-bit x 1 (Synchronous Type) 


Clock SOUFCE uu... SBT Pin Input, System Clock 
le 
input e Joint use: 2  Pull-up Resistor available : 10 (Software Programmable) 



















Output § 
WLcp 29 Segments ¢ 4 Common « 1/3, 1/4 Duty | | 
a Special Ports Buzzer Output 
f Package QFP084-P-1818 | 
Bf Electrical Characteristics | 
Supply Current 
Operating Supply Current | VDD1 fosc=8MH7z, tc=1ps ae re 12 
Supply Current at STOP IDD3 XI=0V, VDD=5V Pf | 40 | pA | 
Supply Current at HALT IDD2 fosc=8MHz, tc=1 Is Ff 38 | 6 | mA 
(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 
Support Tool 
a In-Circuit Emulator PX-ICE1500 + PX-PRB158851 
a Piggyback Use EP158851 as piggy in QFP084-P-1818 package. 
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MN158851A1 [High Speed Virsion] 0 


E Pin Configuration 


oO 
orn On OD 
O° OO OO: Oo © 
WLW Lu LL 
ANNNnNNN YN WN 


——> SEG13 
—— > SEG15 
————> SEG17 
—— > SEG19 
——> SEG21 
——> SEG23 


N wt ice} 0 oO N 
” _ _ aaa N N 
© © © © O O 
Lu Lu Lu) LU Lu LU 
op) nN Y ” “” Y 


83 81 79 77 75 73 71 69 67 65 63 | > SEG24 


——> SEG11 









foe) 
BR 
for) 
nm 
ro) 
oS 
Ni 
for) 
NI 
oO 
N 
BR 
~ 
N 
~ 
fo) 
rep) 
fo) 
rep) 
ro) 
rep) 
Bp 


SEG1 <<——— 2 62 | > SEG25 
SEGO <——+ 3 61 |——> SEG26 
COM3 <—— 4 60 | > SEG27 
COM2 <——5 59 |——> SEG28 








COM1 <——|6 58 | > SYNC 
COMO 57 |——> TB 
VLCD3 56 |< CK I 
VLCD2 >TCO 
VLCD1 54 |< PB3 
VLCDO MN158851A1[High Speed Version] 53 PB2 
XI 52 |< —— PB1 
xO <——_ 13 51 |< —— PBO 
VDD 50 |< —>PA3 
RST <—— 15 PA2 
Osc1 PAI 
OSC2 << 17 PAO 
vss P93 
BZ << 19 : Pg2 
IRQ1/P41 P73 
IRQ0/P40 P72 


(Q\FP084-P-1818 
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_) MN150810 


ye § MNI50810 ©. 
WRAM abi) 
Number of instructions. 


1/4 dividing 0.95ps (at 4.5 to 5.5V, 4.19MHz) 
1/8 dividing 1.91ps (at 2.6 to 5.5V, 4.19MHz) 





Minimum Instruction Execution Time = With Main Clock operated 


With Sub-clock operated 122us (at 2.2 to 5.5V, 32.768kHz) 
i Interrupts *RESET * External (Key Interrupt is available) *Timer ¢Serial/Timer2 
B Timer Counter Timer Counter : 8-bit x 1 (Event Count) | 
Clock Source ..............+ 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 


Clock Source ...........0... 1/2 of System Clock, 1/16384 of OSC Oscillation Clock, 1/1, 1/64 of XI 
Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2 
H Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock Source «0.0... System Clock, SBT Pin Input 


1/0 Ports a e Joint use: 6 » Pull-up Resistor available : 20 (Software Programmable) 


re eJointuse:4 ¢ Pull-up Resistor available : 5 (Software Programmable) 


High Voltage Output fies ¢Nch Open-drain available (Breakdown Voltage 10V) : 4 





Output 11] «Joint use : 8 
LCD 16 Segment « 2, 3, 4 Common « 1/2, 1/3, 1/4 Duty 
Package | QFP064-P-1414 








Electrical Characteristics 
Supply Current 





raat anasth ye teak aun a 


= renin TaTaBE 
fosc=32.768kHz, VDD=5V 


XI=OPEN, VDD=5V 
fosc=4MHz, VDD=5V 


(Ta= -40 to +85°C, VDD=5.0V, VSS=0V) 


D5 Xl=32kHz, VDD=5V 


Support Tool | 
In-Circuit Emulator PX-ICE1500 + PX-PRB150810 
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MN150810 0 


Pin Configuration 




















NA wr © 
Ig O00 
rOO°O 
One ODN r OD o S = s on r oO 
Oadiaaoaonohiaaadaadktaadnaaa 
bras? 64 aes 
SYNC <——— le) P33/SBD 
RST <——2 P32/SBT 
P40 <——_ 3 P31 
VSS ———_| 4 P30 
Xl <—_|5 P23 
XO <———_|6 P22 
NC <———|7 P21 
eae MN150810 oad 
OSC2 PB3/SEG23 
VDD PB2/SEG22 
VLCD1 PB1/SEG21 
VLCD2 -———>| 12 PBO/SEG20 
VLCD3 << 13 PA3/SEG19 
PEO PA2/SEG18 
PE1 <<—115 PA1/SEG17 
PE2 ——>| 1617 PAO/SEG16 


23 
= 
fe 
O 


om) Nw 2) —~ NO YTN ON 
Lu = = OOGdOO GOO 
oO oH Oo oO Ww iu Wu Ww wu Lu Lu 

O O ANnNNDANYN NY 


QFP064-P-1414 


* P10 to P13 : High current output port 
PDO to PD3 : Output port (10V withstanding) 
NC : Nothing connected with terminal. 
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“1 MIN150409 / 0609 


lye SONDOBDDSSSOSCS~S 
fhe): EF OO 
WRam Genny 
limerdumn rr 


1/8 dividing 2.2us (at 3.0 to 5.5V, 3.58MHz) 
1/64 dividing 17.6ps (at 2.2 to 5.5V, 3.58MHz) 








Interrupts eRESET Top Priority (External) »*External/Timer2 ¢Timer «Serial 
Timer Counter Timer Counter 1 : 8-bit x 1 
Clock SOUICE .........ccee 1/2, 1/8, 1/32, 1/128 of System Clock 
Interrupt Source. ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output) 














Clock Source .............0. System Clock 
Interrupt Source ............ Overflow of Timer Counter 2 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock SOUICE .....e..see--0--- System Clock, SBT Pin Input 
1/0 Ports | 1/0 ¢ Joint use : 5 (LED Driver (10mA/1V))  Pull-up Resistor available : 29 (Software Programmable) 
e Output Structure specified by Mask Option : 29 (PO, 1: by -bit P2 to A, D : by -byte) 
Input 4 | «Joint use  Pull-up Resistor available : 4 (Software Programmable) 
Special Ports DTMF Output, Buzzer Output 
Package SDIP042-P-0600, QFP044-P-1010 
Electrical Characteristics 
Supply Current 







| 


(Ta= -10 to +70°C, VDD=5.0V, VSS=0V) 





a . 
on 








Support Tool 
In-Circuit Emulator PX-1CE1500 + PX-PRB150609 
EPROM built-in Type Use MN15P0809 (ES (Engineering Sample) available) in SDIP042-P-0600 / QFP044-P-1010 package. 
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MN150409 / 0609 O 


B Pin Configuration 











- OND N + OO N er O 
t+TMNOAMODOAANA A 
OaqdadieaadaezZzHoankanoad 
IRQ 
PDO/(LED) 
PC3/TC20 
PC2/SBI le. P13 
Se 
PC1/SBO 2 P12 
PCO/SBT 3 P11 
PA3/(LED) 4 P10 
PA2/(LED) 5 P03 
PA1/(LED) 6 MN150409/0609 in 
7 01 
MN150409 PAO(LED) 
P53 8 POO 
caeOY P52 9 25 |-_——> SYNC 
P51 RST 
P50 23 |__—_> DTMF 
6 
P43 
ee iOlmlo OIG enna 
fan} re 
P40 BeBls Sle 833s le 
P33 Sr OoeEA OO 
Ognma 
p32 ao * OW 
P31 ye 
SDIP042-P-0600 QFP044-P-1010 


2% Input only when used as the port C. 
NC : Nothing connected with terminal 


3/ 


4 MIN150832 


liye... ; MN150832 | 
ROM (x8-bit) 
PRAM(x4-bt)OOOt™~CSstS 
[Numberofinstuctions © (4 


1/4 dividing 1.1ps (at 4.5 to 5.5V, 3.58MHz) 
1/8 dividing 2.2ps (at 3.0 to 5.5V, 3.58MHz) 
1/64 dividing 17.6ps (at 2.2 to 5.5V, 3.58MHz) 





Minimum Instruction Execution Time 








Interrupts RESET Top Priority (External) ¢External/Timer2 ¢Timer ¢ Serial 
Timer Counter Timer Counter 1 : 8-bit x 1 
Clock Source ................ 1/2, 1/8, 1/32, 1/128 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output) 














Clock Source .............0 System Clock 
Interrupt Source ............ Overflow of Timer Counter 2 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock SOUFCE oo... esses System Clock, SBT Pin Input 
1/0 Ports | 1/0 47 | «Joint use : 7 (LED Driver (10mA/1V)) © Pull-up Resistor available : 47 (Software Programmable) 
e Output Structure specified by Mask Option : 47 (PO, 1: by -bit P2 to A, D : by -byte) 
Input 8 | *Jointuse:8 » Pull-up Resistor available : 8 (Software Programmable) 
Special Ports | DTMF Output, Buzzer Output 
Package QFP064-P-1414, SDIP064-P-0750 
Electrical Characteristics 
Supply Current 










IDD2 1/4fosc, 3.58MHz 
Operating Supply Current | Woe | _ 
IDD3 1/8fosc, 3.58MHz 4 } 






Supply Current at STOP IDD5 
Supply Current at HALT IDD4 fosc=3.58MHz 


(Ta=-10 to +70°C, VDD=5.0V, VSS=0V) 









Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB150808 
EPROM built-in Type Use MN15P0808 (ES (Engineering Sample) available) in QFPO64-P-1414 / SDIP064-P-0750 (under 





development) package. 
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MN150832 0 


E Pin Configuration 














vss © 64 IRQ % 
Osci 2 63 PD2/(LED) a ane 
3 62 an Ty 

ake a am res Sect: 
ane ee QO, 40 An =< lo sckwywle 
SRG ee reves EEE SS8sieS8aRa88ss 
DTMF <———| 6 59 PC2/SBI x nolrmamMm>oodriWjadkaanktant 
RST 7 58 PC1/SBO 
SYNG 8 57 PCO/SBT 

Poo 9 56 PA3/(LED) 

Po1 10 55 PA2LED) POO { 

POQ2 11 54 PA1/(LED) P01 2 

P03 12 53 PAO/(LED) PQ2 3 

P10 13 52 PB3 PO3 5 

P14 14 51 PB2 

aa. 50 PBI P10 5 

P13 ‘6 MIN150832 “ PBO ae : 

ae 48 P93 P12 7 

P21 <——> 18 47 P92 P13 8 

P22 19 46 P91 P20 9 MN150832 

P23 uae 20 45 P90 P24 10 

P30 44 P83 p90 a 

P31 43 P82 

P32 42 Pat eee 

P33 at P80 P30 

P40 40 P73 P31 

P41 39 P72 P32 

P42 38 pee P71 P33 

P43 37 P70 

P50 36 KX ——> P63 

P51 35 ed P62 

P52 34 P61 Or ANAMOKANMRAKrTAMDSEFT AN 

P53 33 P60 Ooononoanoaoonoanonoeoed 

SDIP064-P-0750 QFP064-P-1414 


x Input only when used as C-port 
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_1 MN152810 


i Type MN152810 | | 




















ROM (x8-bit) 8K 

RAM (x4-bit) 320 

Number of Instructions 115 

Minimum Instruction Execution Time At 1/12 frequency dividing 2ps (at 4.5 to 5.5V, 6MHz) 
Interrupts eRESET ¢SIRQ © Remote Control Input *Timer © Serial (Only when choosing Mask Option) 
Timer Counter Timer Counter : 8-bit x 1 


erial Interface 


Clock SOUICE ............06 1/2, 1/8, 1/32, 1/128 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 





S 


High Voltage Output 


y 
ich 
J 


Serial : 8-bit x 1 (Synchronous Type) 
Clock Source ............... System Clock, SBT Pin Input 


e Jointuse:2 ¢Pull-up Resistor available (Mask Option) *Nch Open-drain available (Output) : 4 


e Jointuse:1  ¢ Pull-up Resistor available : 4 ( Mask Option) 
e Output selectable : 3 (Software Programmable) 


¢ Nch Open-drain (Breakdown Voltage 12V):5 » Push-pull Output selectable : 4 (Mask Option) 




















Output 
A/D Inputs 5-bit x 4ch (Conversion by Software) 
D/A Outputs 6-bit x 5ch 
PWM 7-bit x 4ch (Repetition Cycle 256ps, at 6MHz), 14-bit x 1ch (Repetition Cycle 32.8ms, at 6MHz) 
Special Ports Tri-state Output (PTO), Remote Control Reception 
CRTC 5 x7 dots, 16 characters, 6 lines, 7 colors, 120 patterns, Rounding function, Framing function 
Notes Remote Control Data Detection Circuit built-in, For Voltage Synthesizer, Stand-by 
Package SDIP052-P-0600 
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MN152810 0 





Electrical Characteristics 
Supply Current 











Supply Current at STOP IDD3 


A/D, D/A Converter Characteristics 










bo 


" 











en Sah Metra Shoat cueoM oie tr Sern en ae 


A/D Conversion Absolute Error| | + —=«VOD=5V,VSS-Ov—s| SC 
D/A Conversion Absolute Error Lo VDD=5V, VSS=0V fee oat 


(Ta=25, 80°C, VDD=5.0V, VSS=0V, VSSC=0V, VDDC=AVDD=5V) 











Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB152810 
Piggyback Use EP152810 as piggy in SDIP052-P-0600 package. 


Pin Configuration 








VDD Vss 
P24 41|-——> PTO 
P20 P22 
P12 <4 P23/SIRQ (STBY) 
P11 P30 (SBD) 
P10 <6 P31 (SBT) 
RST 36 I< OSC 1 
Po3 <——_|8 35|-—> OSC2 
Po2 <—_—_|9 34 |< RMIN-IRQ1 
Pot 33|-—> VOW1 
P13 MN152810 32+ s vowe2 
Poo <——_ 12 31|-—> VOB 
PDAC4 <—_1 13 30 |< HSYNC 
PDAC3 <_ 14 291s VOW3 
PDAC2 28|___s PDAC5 
PDAC1 <——__| 16 27 |< > P52 
TDAC <——_+ 17 P53 
ADIN3 25 |< —__. TEST 
AD IN2 24|___s PB3 
ADIN1 231» PDAC6 
ADINO VSYNC 


SDIP052-P-0600 


NC : Nothing connected with terminal 


At 


—) MIN152811 


























Type | MN152811 
ROM (x8-bit) : 8K 
RAM (x4-bit) | 256 
Number of Instructions 115 
Minimum Instruction Execution Time 2p!s (at 4.5 to 5.5V, 6MHZz) 
Interrupts eRESET *SIRQ Remote Control Input © Timer Serial (Only when choosing Mask Option) 
Timer Counter Timer Counter : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ...........e. 1/2, 1/8, 1/32, 1/128 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 
Serial Interface Serial : 8-bit x 1 
Clock SOUFCE .....essseeeeee- System Clock, SBT Pin Input 


1/0 Ports | 1/0 e Joint use: 2 * Specified pull-up Resistor available (Mask Option) : 2 
e Nch Open-drain available (Output) : 5 
| e Joint use: 1 © Specified pull-up Resistor available ( Mask Option) : 1 
¢ Output selectable (Software Programmable) : 3 


High Voltage Output 5 ¢ Nch Open-drain (Breakdown Voltage 12V):5 Push-pull Output selectable (Mask Option) : 4 

















Output 3 
A/D Inputs 5-bit x 4ch (Conversion by Software) 
PWM ) 7-bit x 6ch (Repetition Cycle 256us, at 6MHz), 14-bit x 1ch (Repetition Cycle 32.8ms, at 6MHz) 
Special Ports Tri-state Output (PTO), Remote Control Reception 
CRTC 5 x7 dots, 16 characters, 2 lines, 7 colors, 56 patterns, Rounding function, Framing function 
| Notes Remote Control Data Detection Circuit built-in, For Voltage Synthesizer 
Package SDIP042-P-0600 
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MN152811 3 





Electrical Characteristics 


Supply Current 













| Parameter Condition 


0 finesunnint ' DD fosc=6MHz, VDD=5V 
erating Su urren 
: ibis Ta=25°C 
fosc=0Hz, VDD=5V 
Supply Current at STOP IDD3 2.0 | UA 
Ta=25°C 


A/D, D/A Converter Characteristics 















- Condition | 


~~ VDD=5V.VSS-0V. 
Tr 


A/D Conversion Absolute Error 
Analog Input Voltage aa 

















Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB152811 
Piggyback Use EP152811. 
Pin Configuration 
VDD VSS 
P21 <—>)2 PTO 
P20 <> 3 P22 
Pi2z<=-14 P23/SIRQ(STBY) 
P11 <——_5 P30(SBD) 
P10 <6 P31(SBT) 
RST OSC1 
P03 <———_ 8 35 |——> OSC2 
P02:<———9 RMIN + IRQ1 
Poi << 10 33 |-——> VOW1 
p13 <——s}11 MN152811 301 3 yowe 
Poo <——— 12 31|——-> VOB 
PDAC4 <——_+ 13 HSYNC 
PDAC3 <——__ 14 29 |-———> VOW3 
PDAC2 ——— 15 28 |-——> PDAC5 
PDAC1 <——— 16 P52 
TDAC <———_ 17 P53 
ADIN3 TEST 
ADIN2 ———>| 19 24 |——-> PB3 
ADIN1 ———>} 20 23 |———> PDAC6 
ADINO VSYNC 





SDIP042-P-0600 
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_} MN150414 / 0814 / 1614 


Wie STOTT SSSSCS 
Wiumber ofinstuctions 


At 1/16 frequency dividing 4.0ps (at 1.8 to 3.6V, 4MHz) 
At 1/32 frequency dividing 8.0ps (at 1.8 to 3.6V, 4MHz) 








Interrupts *RESET «External (Key Interrupt is available) *Timer Serial 

Timer Counter | Timer Counter 1 : 8-bit x 1 
Clock Source ............004 1/2, 1/8, 1/32, 1/128 of System Clock, Remote Control Carrier Output 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 





Clock Source ...........006. 1/1, 1/16, 1/32, 1/64 of OSC Oscillation Clock 
1/1, 1/16, 1/32, 1/64 of TC12 Pin Input, Remote Control Carrier Output 
Interrupt Source ............ Overflow of Timer Counter 2 
Watchdog Timer 
Connectable Timer Counter 1 + Timer Counter 2 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock Source ............00. System Clock, SBT Pin Input 


[/0 Ports | 1/0 ¢ Joint use : 1 
¢ Specified pull-up Resistor available : 13 (Software Programmable) (WOT Output by RST Pin Output) 
e Joint use : 5 | 
¢ Specified pull-up Resistor available : 9 (Software Programmable) 








Output 1 | Joint use : 1 
Special Ports Remote Control Transmission 
Notes Carrier Generator Circuit for Remote Controller built-in and Auto Reset Circuit built-in 
Package SOP028-P-0375 | 








Electrical Characteristics 


Supply Current 







Operating Supply Current IDD1 fosc=4MHz, 1/8 dividing | { 1.0 | 3.0 | mA | 
Supply Current atSTOP =| IDD3 Auto Reset Circuit built-in an eee 
Supply Current atHALT — | (DD2 fosc=4MHz, 1/8 dividing | | 06 | 1.2 | mA_ 


(Ta=-20 to +85°C, VDD=3V, VSS=0V) 
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MN150414 / 0814 /16140 


Support Tool 
Bf in-Circuit Emulator PX-ICE1500 + PX-PRB150414 / 0814 / 1614 


B EPROM built-in Type Use MN15P1614 (ES (Engineering Sample) available) in SOP028-P-0375 package. | 
B Pin Configuration 


P12 <—310 28 <——> P11 
P13/TCO <—> 2 27K —> P10 
P40/IRQ 26 |K——> P03 
P60 25 |< —> P02 
P61 <——>|5 24 |—> P01 
P62 <—> 6 23 |< —> P00 


P63<—>}7 ss ni50414. 22 |<—> P33/SBT 
P50/RMO <———8__—- /0814/1614 21;/<——> P32/SBD 





VDD 20 |——> P31/SYNC 
OSC2 <——_ 10 19 |}<———- P30/TCI2 
osc1 ——> 11 P23 
Vss P22 
RST(RST/WDT) <—>} 13 16 |< ——-_ pat 
WDT(P70) <>} 14 P20 


SOP028-P-0375 
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1 MN150404 / 0804 


Wye TAO OBDASSCSCSCSCS~SSSS 
ROM eb) 
Wiumber of instructions ee 


1/8 dividing 1.91ps (at 2.6 to 5.5V, 4.19MHz) 
1/8 dividing 4.0ps (at 2.2 to 5.5V, 2MHz) 





Minimum Instruction Execution Time — With Main Clock operated 


With Sub-clock operated 1/8 dividing 244s (at 2.2 to 5.5V, 32.768kHz) 
A Interrupts ¢RESET ¢External *Timer «Serial 
8 Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 
Clock Source .............06. 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 


Clock Source ...............- 1/2 of System Clock, 1/16384 of OSC Oscillation Clock, 1/1, 1/64 of XI 
Oscillation Clock 
Hf Serial Interface Serial : 8-bit x 1 (Synchronous Type) 
Clock Source ..........:.-+-- System Clock, SBT Pin Input 





e Joint use : 2 


1/0 Ports | 1/0 8 


Input e Joint use: 7 * Specified pull-up Resistor available : 8 (Software Programmable) 
High Voltage Output Ea ¢ Nch Open-drain (Breakdown Voltage 10V) : 4 


Output 12 | «Joint use : 8 


WZero-cross Inputs EE 
HADinputs = =———<it~s—i‘C*™*CS EBSA) 
Mico eg Segments 3 Commons /3Duy 
WSpecialPors | = ———<CS~st Comparator (2) 
WPackage 2  OroePai4d .. ©. 


¢ Specified pull-up Resistor available : 8 (Software Programmable) 
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MN150404 / 0804 0 





Electrical Characteristics 
Supply Current 














m 












| IDD1 fosc-AMHz, VDD-5V 
Operating Supply Current Cos 
IDD2 fosc=32.768kHz, VDD=3V 










Cotten 0D X|=32kHz, VDD=3V 
upply Gurrent a ip06 | 
| ISOPEN, VDD=3V.— 
Scenes. Us fosc=4MHz, VDD=3V 
u urrent a 
si IDD4 fosc=32.768kHz, VDD=3V 


A/D Converter Characteristics 













“e  Bonditten ” 





A/D Conversion Absolute Error | 

VDD=5.0V, VSS=0V, VREF+=VDD 
A/D Conversion Relative Error a 
A/D Conversion Time Ll fosc=4MHz 
Analog Input Voltage va | 





(Ta= -20 to +85°C, VDD=5.0V, VSS=0V) 








Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB150404 / 0804 
EPROM built-in Type Use MN15P0804 in QFP064-P-1414 package. 





Pin Configuration 























1 + + 
ome « 
” aOadaQ 
O >SES25 
fe O 0 O:6.0°0 
=E QPQVOOOQ 
ON r OYDAN T DOONAN Tr ODN ~ O 
rrerrie gd oooMmnuMnwnuMmlet +t Tt T 
Oaoadaaqaqaenakaandkhaadataankhadawa dah 
SYNC <——/4 Ot Ga OP ei Bg 28 BH?” eg ga ee” aoe P33/SBD 
RST ——>| 2 47 P32/SBT 
VREF+ 3 46 P31 
vss 4 45 P30 
Xl ——— >} 5 44 P23 
xO —1|6 43 P22 
NC 7 42 P21 
OSC1 ——>!8 41 P20 
osc2 <9 MN150404/0804 40 |__—> SEG23/PB3 
VDD 10 39 |—_> SEG22/PB2 
VLCD1 11 38 |——> SEG21/PB1 
VLCD2 12 37 |-—> SEG20/PBO 
VLCD3 13 36 > SEG19/PA3 
SEG0/ADO <>} 14 35 |-——> SEG18/PA2 
SEG1/AD1 <>] 15 34 |-——> SEG17/PA1 


SEG2/AD2 <——>| 16 17 19 33 |-——> SEG16/PA0 


| \ \ \ | \ ** POO to P03 : Output port (10V Breakdown Voltage) 
oranyw P10 to P13 : High current output port 


©) 
ne 
nN 
oe 
~ 
a 
i) 
Ni 
nD 
© 
ree) 
—_ 


SEGO <——_|8 


= 
foe) 





AD3 <—> 
AD4 <—> 
AD5 <—> 
AD6 <——_|8 
AD7 <—— 

COMO <——| 

COM1 <—— 

comM2 <——|» 

SEG8 <—— 


rrr Ye wer Tr 


<< ooo ow wl NC : Nothing connected with terminal. 
Oooado DNNNnNDHN NV 

Ww Wi We Ww 

nNnnnn wn 


QFP064-P-1414 


Note : Use with on-chip MN15P0804 pull-up resistor 
open. 
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(I MN190120 


tye ti (w”*~<“<=t~*és~s~™~C”..... SIN 0120 (underdevelopment) —=—O—“is—SOSSSOSCSC*S 
ROM (x8-bit) 
MRAM (x4-bit) 


1/8 dividing 4.0ps (at 2.0 to 5.5V, 2MHz) 
1/8 dividing 8.0ps (at 1.8 to 5.5V, 1MHz) 
1/8 dividing 8.0ps (at 3.0 to 5.5V, selecting CR Oscillation) 


a Interrupts ¢Time Base External * AC Zero-cross 

B Timer Counter Time Base Counter : 1 
Clock Source ......... ce 1/1 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 







Watchdog Timer (Mask Option) foo | Time Base Output 
fosc=8MHz 16kHz 
fosc=1MHz —_|0.25kHz| 0.5kHz 













1/0 Ports | 1/0 





e Joint use : 7 (8) © Specified pull-up Resistor available : 11 (12) (Mask Option) 
¢ Specified output architecture available : Nch Open-drain / Push-pull : 11 (12) (Mask Option) 
e 4ch LED direct drive available (20mA / 2.0V) | 

e When CR oscillation mode is selected, OSC2 terminal may be used as P33 terminal 


Wcomparator.~~~~~~~S~SC~< ;73>PTF 
MZero-cross inputs EEE 
WSpecial Ports =—=—Buzzer Output (1kHz, 2kHz, 4kHz:fosc-at 4MHz) 
WNotes = =——_ GR crystal Oscillation selectable, Auto-reset circuit selectable (Mask Option) = = 
WPackage § ~~ SOPO20-P-0300,SDIPQ22P-030  # 
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MN150120 0 


Bf Electrical Characteristics 


Supply Current 





fosc=32.768kHz 
IDD3 fosc=32.768kHz 


P fosc=8MHz | fosc=8MHz —_ 


Comparator Characteristics 


Input offset voltage VIOF Vin=1.5 to 3.5V Ee fees 
In-phase input voltage range | VISP oe ee lees 


Support Tool 
Bf in-Circuit Emulator PX-ICE1500 + PX-PRB150120 





EPROM built-in Type 








Use MN15P0222 (ES (Engineering Sample) available) in SOPO20-P-0300 / SDIPO22-P-0300 package. 


E Pin Configuration 


VDD 20 

OSC1 19 
OSC2 / P33 18 
VSS 17 


POO 16 
MN150120 













P32 / BZ 


VDD 22 |<——> P32 / BZ 

P31 /IRQ/ ACZ OSC 21 |<——> P31 / IRQ / ACZ 
VSS NC 

P23 / COMP1- 


MN150120 


P00 < P23 / COMP1- 
Pot 15 <——> P22 / COMP1+ 
P01 P22 / COMP1+ 
P02 14 }<——> P21 / COMPO- P02 15 }<——> P21 / COMP0- 
POs P20 / COMPO+ P03 P20 / COMPO+ 
P10 P13 P10 13.5 Pils 
P14 P12 P11 Ae PZ 


SOP020-P-0300 





SDIP022-P-0300 


*x PQO to POS : High current output port 
NC : Nothing connected with terminal. 
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_ MN190222 


type NINISO2220€¢€¢€6€@¢€0€0€@€@6€0@€0@€@€0€0202| 
FRoMe-bit) SSK 
BRAM (x4-bit) 
MNumberofinstuctions 


1/8 dividing 1.0ps (at 4.5 to 5.5V, 8MHz) 
1/8 dividing 4.0p1s (at 2.2 to 5.5V, 2MHz) 
1/8 dividing 8.0ps (at 1.8 to 5.5V, 1MHz) 
1/8 dividing 8.Ops (at 3.0 to 5.5V, selecting CR Oscillation) 





Minimum Instruction Execution Time 


a Interrupts ¢Timer »¢Time Base ¢EXternal *AC Zero-cross 

HB Timer Counter Timer Counter : 8-bit x 1 (Event Count : Timer Output) 
Clock Source .............0+. System Clock, 1/16384 of OSC Oscillation Clock, TCI Input 
Interrupt Source ............ Overflow of Timer Counter 


Time Base Counter : 1 
Clock Source .............0 1/1 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


ie Base Outpt 


e Joint use: 7 (8) * Specified pull-up Resistor available : 11 (12) (Mask Option) 
¢ Specified output architecture available : Nch Open drain / Push-pull : 11 (12) (Mask Option) 
e 4ch LED direct drive OK (20mA / 2.0V) 

¢ When CR oscillation mode is selected, OSC2 terminal may be used as P33 terminal 


WaADinputs ‘-bitx4chwithSH) 
WZero-cross Inputs 1 
[Special Ports === ~~ ——-Buzzer Output (1kHz, 2kHz, 4kHz:fosc-at4MHz) SS 
WNotes = | CRicrystaloscillation selectable, Auto-reset circuit selectable (Mask option) = 
MPackage §§ ~~ SOPO20-P-0300,SDIPO22-P-0300 = = 


Watchdog Timer (Mask Option) 













1/0 Ports | 1/0 
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MN150222 0 





Electrical Characteristics 
Supply Current 











- Parameter’ : ~ Symbol Condition 


1DDt fosc=8MHz 
Operating Supply Current | !OD1 | 
IDD2 fosc=32.768kHz 


Supply Current at HALT IDD3 fosc=32.768kHz 
Supply GurrentatsTOP | 1008] 
Auto reset current consumption | IDDS Po 


A/D Converter Characteristics 


A/D Conversion Relative Error 
A/D Conversion Time aa fosc=8MHz 


Support Tool 
B in-Circuit Emulator PX-ICE1500 + PX-PRB150222 | 


f EPROM built-in Type Use MN15P0222 (ES (Engineering Sample) available) in SOPO20-P-0300 / SDIP022-P-0300 package. 


E Pin Configuration 


22 <> P32/TCO/ BZ 


VDD P32 /TCO/ BZ VDD 






54 <——> P31/IRQ/ACZ 


OSC1 19 |<} P31 / IRQ/ ACZ OSC1 


OSC2 / P33 


OSC2 / P33 18 <——> P30/ SYNC / TCI 


— NC 19 <> RST 
vss RST | 


VSS 









POO 16 P23 / AD3 MN150222 






POO 17 |&———> P23 / AD3 








MN150222 


P01 15 \K——> P22 / AD2 


P01 16 K——> P22 / AD2 


P02 14 > P21/AD1 Poo 


15 ——> Pat / AD1 


P03 13 <> P20 / ADO P03 14 |< > P20 / ADO 
P10 12 <> P13 P10 13 K——> P13 


P11 P12 P11 12 eS Pile 


SOP020-P-0300 SDIP022-P-0300 


* POO to POS : High current output port 
NC : Nothing connected with terminal. 


o1 


_} MN190831 


Wie OTS 
CU a ae 
Whumber ot instuctions te 


1/4 dividing 1.0ps (at 4.5 to 5.5V, 4MHz) 
1/8 dividing 1.91ps (at 1.8 to 5.5V, 4.19MHz) 
1/8 dividing 244ps (at 1.8 to 5.5V, 32.768kHz) 





Minimum Instruction Execution Time 








Interrupts ¢Timer External *AC Zero cross Serial 

Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 
Clock Source ..............0. System Clock, XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 
Clock SOUICE ............00 system Clock, XI Oscillation Clock, TC! Input 
Interrupt Source ............ Overflow of Timer Counter 2 
Cascade connection to timer counter 1 possible 





Watchdog Timer 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) _ 
Clock Source ..............0.. system Clock, SBT Pin Input 


1/0 Ports | 1/0 ¢ Joint use: 12 © Specified pull-up Resistor available : 12 (Software Programmable) 
¢ Specified output architecture available : Nch Open drain / Push-pull : 20 (Software Programmable) 


i ad e Joint use: 4 «Specified pull-up Resistor available : 4 (Software Programmable) 














Output ¢ 8ch LED direct drive OK (20mA / 1.3V) 
A/D Inputs 10-bit x 8ch (with S/H) 
Zero-cross Inputs 1 
Special Ports Buzzer Output (1kHz, 2kHz, 4kHz : fosc=at 4MHz) 
Package QFP044-P-1010 
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MN150831 0 





Electrical Characteristics 
Supply Current. 









Operating Supply Current IDD1 fosc=4MHz — 
Supply Current at HALT IDD2 fosc=4MHz 


IDD fxi=32.768kHz 
mene Loos [ 


A/D Converter Characteristics 


. 





bo 


A/D Conversion Relative Error Vref+=5V 
ion Ti Ld fosc=4MHz 


A/D Conversion Time 
Analog Input Voltage VIA ee VSS 


(Ta= -20 to +85°C, VDD=5.0V, VSS=0V) 





Support Tool 
In-Circuit Emulator PX-ICE1500 + PX-PRB151631 
EPROM built-in Type Use MN15P1631 (ES (Engineering Sample) available) in QFP044-P-1010 package. 





E Pin Configuration 


VDD 
Osc 
OSC2 
VSS 


| 
















4 








Poo / RST <——>| 1 O 33 |——> P62 
VREF+ 2 30 |-—> P61 
P30 / ADO <——>} 3 31 |——> P60 
P31/AD1 <——>| 4 30 |-——> SYNC 
P32 / AD2 <——>| 5 29 |K—— P11 /TCl2 
P33 / AD3 <——>] 6 MN150381 28 <—— P10 / ACZ 
NC 7 27 |< —> P23 / BZ 
P40 / AD4 <——>| 8 26 |< > P22 / TCO 
P41 /AD5 <—>| 9 25 |< —-> P21 / SBT 


P42 / AD6 <——> 
P43 / AD7 <——> 


24 |\<——> P20 / SBD 
23 |< P13 / IRQ 





x P60 to P73 : High current output port 
NC : Nothing connected with terminal. 
QFP044-P-1010 


03 


_ MN151630 


Mtye ee INISI630—C—*Os—“(i‘;‘i;*;*;‘:; 
WROMQ@ébi) © 4K 
BRAM (x4-Dit) 
WNumberofinstructions = —<i—sS OB 


1/8 dividing 1.91p!s (at 2.6 to 5.5V, 4.19MHz) 
1/64 dividing 15.28 (at 2.2 to 5.5V, 4.19MHz) 








Interrupts ¢Timer External AC Zerocross » Serial 

Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count) 
Clock Source ..........0.0 System Clock, XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 
Clock SOUrCE ......... eee System Clock, XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2 
Cascade connection to timer counter 1 possible 





Watchdog Timer 
Serial Interface Serial : 8-bit x 1 (Synchronous Type) _ 
Clock SOUICE ............0 System Clock, SBT Pin Input 


1/0 Ports | 1/0 ¢ Joint use: 28 © Specified pull-up Resistor available : 24 (Software Programmable) 
¢ Specified output architecture available : Nch Open drain / Push-pull : 32 (Software Programmable) 


hac i! e Joint use: 3 ° Specified pull-up Resistor available : 8 (Software Programmable) 





Output eJointuse:6 »* 8ch LED direct drive OK (20mA / 1.3V) 
A/D Inputs 10-bit x 8ch (with S/H) 
LCD 31-Segment x 4-Common 1/2, 1/3, 1/4 Duty 





32-Segment x 3-Common ¢ 1/2, 1/3 Duty 





Special Ports Buzzer Output (1kHz, 2kHz, 4kHz : fosc=at 4MHz) 
AC Zero-cross Input 





Package QFP084-P-1818 
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MIN151630 4 





E 


lectrical Characteristics 


Support Tool 


Supply eure 







Condition 





Parameter 


"operat Supply Current IDD1 hpee 4MHz ia 
Supply Current at HALT IDD2 fosc=4MHz me 


fxi=32.768kHz 
Supply Current at STOP 


A/D Converter Characteristics 









S, 
s, 
eo 





IDD4 









“Condition 






"Parameter 


“AD cancer Relative Error 1 ae Vref+= BV Vrefa=0V 
A/D Conversion Time Eel fosc=4MHz 


(Ta= —20 to +85°C, VDD=5.0V, VSS=0V) 





In-Circuit Emulator 


PX-ICE1500 + PX-PRB151630 





E 


PROM built-in Type 


Use MN15P1630 (ES (Engineering Sample) available) in QFP084-P-1818 package. 





Pj 


in Configuration 


TODMDOROMWSATMNAN r OMDAOARLw 

C50 CO oe See ome onl ON EN Nee Sa re 
KiQig OCOOOOOOOOOOOODOOMUO 
eg ce eS an ae a 
NNXTIFHNNNNNNDNDNNNNHDNHHHnNH 
~~ 

- O oO ON rr OMAN - CO — 
ONaLYO NHAMOnttCIIHODO 
Zoanad agagaaaannanand 


——> Pc2 
> PCI 
> PCO 


84 83 82 81 80 79 


~] 
~“NJ 


877 


~N 


6 75 74 73 72 71 70 69 68 67 66 65 64 
63 











22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 





QFP084-P-1818 


MO 


P22 /TCO <——> 1 P83 / SEG15 
P23 /BZ <> 2 © 62 P82/SEG14 

P50 —— >| 3 61 P81 /SEG13 
P51 ——| 4 60 P80 / SEG12 
P52 —— >| 5 59 NC 
P53 ——>| 6 58 PE1/SEG11 
PDo <——>} 7 G7 PEO / SEG10 
PD1 <——>| 8 56 SEG9 
PD2 <—>} 9 55 SEG8 
PD3 <——>| 10 54 SEG7 

P10 /ACZ ——>"' 11 MN151630 53 SEG6 
P11 —— >| 12 52 SEG5 

SYNC <—— 13 51 SEG4 

NC 14 50 SEG3 
P60 <—— 15 49 SEG2 
P61 <—— 16 48 SEG1 
P62 << 17 47 SEGO / COM3 
P63: <—.48 46 COM2 
P70 <—— 19 45 COM1 
P71 <——_} 09 44 COMO 
NC 24 43 VLCD3 


** P60 to P73 : High current output port 
NC : Nothing connected with terminal. 


ohe) 
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100 oi 
SERIES 


MN1700 Series 


IIN1700 Series 


The MN1700 Series includes the finest 4-bit microcomputers and provides 
functions and speeds that come close to those of 8-bit microcomputers. 


As for hardware, this series has the features of high-speed instruction execution 
time, large memory size, enhanced- interrupts, -timer, and-serial ports. 


And also, instruction execution efficiency is enhanced, especially for frequently 
used instruction sets. 


Features 
© The highest Class 4-bit Controller 
High-speed 0.5 ys (6MHz) instruction execution 
Maximum ROM size: 16k-words (linear space) 
Maximum RAM size: 4k-nibbles 
e 10-bit ROM for Higher Instruction Efficiency 
10 bits per instruction assures that 80% of the instructions can be 
executed in one machine cycle 
© Numerous General-purpose Registers 
| Eight general-purpose registers 
Register stack: 96 nibbles 
© Built-in EPROM Type 
Testing is surely available for all types with internal EPROMs. 
© High-level Language Support 
The high-level language CL/1 is used for software development. 





@ Applications 


a aN eos 
6 
CO 
ERK 
COQSSSS 
SSO 
ree 
ors 


(ee [lil Ga) BE 











— MN170401 / 0801 / 1601A 


a Type MN170401 / 0801 / 1601A | 
Rom (x10-bit) 4K / 8K / 16K 
PRAM (x4-bit) | 256 + Stack 96 / 512 + Stack 96 / 896 + Stack 96 | 
EH Minimum Instruction Execution Time With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz) 
With Sub-clock operated 91.6 ps (at 2.7 to 5.5V, 32.768kHz) 
i Interrupts _ ¢RESET ¢Time Base »ExternalO ¢Externali ¢TimerA ¢SerialA External 2/SBIA 
| eExternal3/Key e¢TimerB Serial B 

Bf Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 

Clock SOUICE ............008 system Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 

Input 
Interrupt Source ............ Overflow of Timer Counter A 


- Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock SOUICE .......... cee system Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) — 
Clock Source ............0.. OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source ................- OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 


Wf Serial interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, 
Start Condition function) 
Clock Source ............ OSC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source ............00. OSC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input 


Connectable Serial A + Serial B 


e Joint use: 26 » Specified pull-up Resistor available : 50 (Mask Option) 
e Input/Output selectable : 50 (PO, P1, PE : by -bit, P4~D : by -port) 














1/0 Ports 








e Joint use : 6 





e Specified pull-up Resistor available : 7 (Mask Option) 


Hl Special Ports Buzzer Output 
ii Package | SDIP064-P-0750, QFP064-P-1818 
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MN170401 / 0801 /1601A0 





Electrical Characteristics 


Support Tool 


Supply Current 
Parameter 


Operating Supply Current 
Operating Supply Current 
Supply Current at STOP 
Supply Current at HALT 


IDD1 


DOA 
IDD3 VDD=5V, fosc=6MHz 


Condition 


VDD=5V, fosc=6MHz 





Le 
ea 
D2 | VOD=3V.tx=32kHz || 80 | 100 | HA 
ee! 
be! 


| Typ. 


aon 20 | 7 ca 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 





In-Circuit Emulator 


PX-ICE1700 + PX-PRB173201 





EPROM built-in Type 


Use MN17P1601 in SDIPO64-P-0750 or QFP064-P-1818 package. 





Pin Configuration 





VDD 102 ~~ 
TCOA/TCOB/P00 2 
SBTA/PO1 3 
SBIA/PO2 <——> 4 
SBOA/P03 5 
BZ/P10 6 
SBTB/P11 <—>|7 
SBIB/P12 8 
SBOB/P13 9 
TRQO/P20 ———>} 10 
IRQi/P21 11 
TRQ2/P22 12 
IRQ3/P23 ———>| 13 
TCIA/P30 14 
TCIB/P31 15 MN170401 
P32 ———>| 16 /0801 
TBLO/P40 17. /1601A 
TBL1/P41 18 
TBL2/P42 19 
TBL3/P43 <——s] 20 
TBL4/P50 24 
TBL5/P51 20 
TBL6/P52 23 
TBL7/P53 24 
TBL8/P60 25 
TBL9O/P61 26 
P62 <5} 27 
P63 28 
P70 29 
P74 30 
P72 31 
P73 32 


64 
63 
62 
61 
60 
59 
58 
57 


K—— OSC 
——> OSC2 
Vss 
——> x2 
x1 
ae 
PEt 
<——> PEO 
PD3 
PD2 
PD1 
PDO 
PC3 
PC2 
PC1 
<> PCO 
PB3 
PB2 
kK PBI 
kK» PBO 
PA3 
PA2 
IK PAI 
baa PAO 
P93/KS7 
K-—> P92/KS6 
P91/KS5 
P90/KS4 
P83/KS3 
P82/KS2 
P81/KS1 
P80/KSO 








SDIP064-P-0750 








faa) 
O 
E 
< 
PIF ldlS|EIlo 
ABaSBIBE os 
T=SSSSSSRR8 qa 
Ooadaoadadhriaadabarodoor-x Kiran 
SBOB/P13 <> CO 63 © 61 © gq 98 57 5% 55 4 55 5? 51 59 pong PD3 
IRQO/P20 2 47 PD2 
IRQ1/P21 3 46 PD1 
IRQ2/P22 ——>| 4 45 PDO 
IRQ3/P23 ——>15 44 PC3 
TCIA/P30 6 43 PC2 
TCIB/P31 ———>|7 42 PC1 
P32 —— >| 8 A1 PCO 
TBLO/P40 <> 9 MN170401/0801/1601A 40 PB3 
TBL1/P41 <———>} 10 39 PB2 
TBL2/P42 <-> 11 38 PB1 
TBL3/P43 <-> 12 37 PBO 
TBL4/P50 <——>| 13 36 PA3 
TBL5/P51 <>) 14 35 PA2 
TBL6/P52 <>} 15 34 PA1 
TBL7/P53 <>) 16 33 PAO 
1Z oy 19 5 24 Bs 23 oi 25 oe 27 ee 29 an 31 ae 
Or NMOTNANMOKT AMOr AM 
ooonaorereoererRrewanaaoendnddrdnD ® ® 
oOaaaqdiaadkeadadnoeaaeaddthiaandkhkdth md 
oO Sra ai +H GR 
sok eel DNNNDNNNHND 
co ca e<ewYYYMYY YS 


QFP064-P-1818 


09 


— MN171202 / 1602 


I Type MIN171202 / 1602 | 
FRom (x10-bit) 12K / 16K 


RAM (x4-bit) 896 + Stack 96 





Minimum Instruction Execution Time = With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz) 
With Sub-clock operated 91.6y1s (at 2.7 to 5.5V, 32.768kHz) 
a Interrupts eRESET *Time Base e¢ExternalO ¢External1 eTimerA ¢SerialA ¢ External 2/SBIA. 
eExternal3/Key e¢TimerB Serial B 
a Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
ClOCK SOUICE ....... es eeeeees system Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter A 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source ............06 System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source ............0 OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source .............6 OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 





Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, 


Start Condition function) 
Clock Source ............00. OSC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock SOUICE ............ OSC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input 


(Connectable} Serial A + Serial B 


I/O Ports | High Voltage 1/0 ¢ Pch Open-drain (Breakdown Voltage -30V) : FLP Driver : 16 
e Specified pull-down Resistor available : 16 (Mask Option) ¢ Input/Output selectable : 16 (by -bit) 
vo 20 e Joint use, Specified pull-up Resistor available : 20 (Mask Option) Input/Output selectable : 20 (by -bit) 
Input e Joint use, Specified pull-up Resistor available : 4 (Mask Option) 


High Voltage Output | 16} * Pch Open-drain (Breakdown Voltage -30V) : FLP Driver : 16 ~ 
e Specified pull-down Resistor available : 16 (Mask Option) 








FPL : | 16 Segments x 16 Columns 
Special Ports Buzzer Output 
Package SDIP064-P-0750 





60 


MN171202 / 1602 0 


Bf Electrical Characteristics 


Supply Current 










a IDD1 | VDD=5V, fosc=6MHz fosc=6MHz || 10 | 20 
POSEN [one | woneav,esaiete 50 | 700 
id 
mee 

















Supply Curent at STOP [Def 
Supply Current at HALT —_|_1DD3 VDD=5V, fosc=6MHz 


(Ta= -10 to +70°C, VDD=5.0V, VSS=0V) 


Cc $C 





Support Tool 
Wf in-Circuit Emulator PX-ICE1700 + PX-PRB173202 | 


H EPROM built-in Type Use MN17P1602 in SDIP064-P-0750 package. 


BE Pin Configuration 


















VDD Osci 
DGT15/P80 63|-——> OSC2 
DGT14/P81 Vss 
DGT13/P82 61}-——> x2 
DGT12/P83 <——} 5 x1 
DGT11/P90 <——>| 6 P43/TBL9 
DGT10/P91 P42/TBL8 

DGT9/P92 <>} 8 P41/TBL7 
DGT8/P93 P40/TBL6 
DGT7/PAO0 <——_ 10 P33/TBL5 
DGT6/PA1 <——_ 11 54 P32/TBL4 
DGT5/PA2 <—— 12 53 P31/TBL3 
DGT4/PA3 <——_ 13 52 P30/TBL2 
DGT3/PBO | 14 51 P23/TBL1 
DGT2/PB1 <—— 15 50 P22/TBLO 
DGT1/PB2 <—_, 16 49 P21/IRQ3 
peTopB3 <—_|17 MN171202 ,, P20/TRQ2 

VPP 1602 P63/TCIA 
SEGO/PCO <— 19 P62/TCIB 
SEG1/PC1 <——— 20 45 P61/IRQ1 
SEG2/PC2 <——| 21 44 P60/IRQO 
SEG3/PC3 <——_ 22 43 |——_> RST 


SEG4/PD0 <——— 23 
SEG5/PD1 <——_ 24 
SEG6/PD2 <——_ 25 
SEG7/PD3 <—_ 26 








42\e——> P13/SBOA 
41 |<—_> P12/SBIA 
40 <> P11/SBTA 
39 |e» P10/TCO 


SEG8/PEO 27 38 <> P03/SBOB 

SEGQ/PE1 28 37 |< > P02/SBIB 
SEG10/PE2 29 36 <> P01/SBTB 
SEG11/PE3 30 35 <> P00/BZ 
SEG12/PFO 31 34\<_> PF3/SEG15 
SEG13/PF1 33 |< —> PF2/SEG14 





SDIP064-P-0750 
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—) MN170803A / 1603 


B Type MN170803A / 1603 | 
From (x10-bit) 8K / 16K 
PRAM (x4-bit) 512 + Stack 96 / 896 + Stack 96 


Without frequency dividing 0.5p1s ( at 4.5 to 5.5V, 6.0MHz) 
At 1/2 frequency dividing 1.0ps (at 3.0 to 5.5V, 6.0MHz) 
With Sub-clock operated 91.6y1s (at 2.2 to 5.5V, 32.768kHz) 


i Interrupts *RESET Time Base *ExternalO External’ e¢TimerA ¢SerialA © External 2/SBIA 


eExternal3/Key e¢TimerB «Serial B 


B Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
Clock Source ou... System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter A 





Minimum Instruction Execution Time = With Main Clock operated 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source «0.0.0... System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source ..............0 OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source ............0 OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 





Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission /Reception of variable bit length, 
Start Condition function) 
Clock SOUCA ti iene: OSC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source ............. OSC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input 


Connectable Serial A + Serial B 


1/0 Ports | 1/0 ¢ Joint use : 47° © Specified pull-up Resistor available : 48 (Mask Option) 
¢ Input/Output selectable : 48 (PO, P1 : by -bit, P4~PD : by -port) 











Input 4 | eJointuse:4 Specified pull-up Resistor available : 4 (Mask Option) 
A/D Inputs 8-bit x 8ch (with S/H) 
LCD 36 Segment « 4 Common « Static, 1/2, 1/3, 1/4 Duty 
Special Ports Buzzer Output, Remote Control Transmission/Reception 
Notes Carrier Generator Circuit for Remote Controller built-in, Remote Control Input Noise Filter built-in 





LCD Driver Circuit, A/D built-in Type 





Package QFP084-P-1818 
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MN170803A / 1603 0 





Electrical Characteristics 
Supply Current 






| 1DDI fosc=6MHz 
Operating Supply Current | (OD 
D2 VDD=3V, fx=32kHz 
Supply CurentarsToP | 1004 | 
Supply Current at HALT IDD3 fosc=6MHz 
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A/D D/A Converter Characteristics 






~ Parameter a Symbol] Condition 





ce ew Re eee 


A/D Conversion Asolute Error 
| NO Conversion AsoluteEror || an gy. AVESEOV 
A/D Conversion Relative Error ol 
A/D Conversion Time a fosc=6MHz 
Analog Input Voltage VADIN| 


Ay se rarer Wis 
ee ec ce er ce 
s 





Support Tool 
In-Circuit Emulator PX-ICE1700 + PX-PRB173203 








EPROM built-in Type Use MN17P1603 (ES (Engineering Sample) available) in QFP084-P-1818 package. 





Pin Configuration 











< 
Fe ele 
= eee fee 
ZRRIB\6 Sislgls 6-4-4 
CKic iDin\|jno nidia\|a/o =o Mm 
SIS ID'D'O DID 'D'D'E ae feEE 
~TaeaandHr ob baa TSB AVON eB88es 
NAN r rr FT OOODAVnNDVnNA HAN + IN COwO G 
Ooaaqaqoriandtiadmankroor-x kif a aoa 
TCIA/P22 ——>/4 O gg 8? gy 89 9g 7 77 78 75 4 7g 7? 74 Gg 8 7 6 65 Me P53/TBL7/KS7 
TCIB/P23 ———> 2 62 P52/TBL6/KS6 
AV SS ———>) 3 61 P51/TBL5/KS5 
ADO/PAO <>) 4 60 P50/TBL4/KS4 
AD1/PA1 <5 59 P43/TBL3/KS3 
AD2/PA2 <> 6 58 P42/TBL2/KS2 
AD3/PA3 <> 7 57 P41/TBL1/KS1 
AD4/PBO0 <——> 8 56 P40/TBLO/KSO 
AD5/PB1 9 55 P73/SEG35 
AD6/PB2 10 54 P72/SEG34 
AD7/PB3 11 MN170803A/1603 53 P71/SEG33 
AVDD 12 52 P70/SEG32 
VLC1 13 51 PD3/SEG31 
VLC2 14 50 PD2/SEG30 
VLC3 ——> 15 49 PD1/SEG29 
COM3 <——_, 16 48 PDO/SEG28 
COM2 <——— 17 47 }<——> PC3/SEG27 
COM1 <————F 18 46 }——> PC2/SEG26 
COMO <————F 19 45 |——> PC1/SEG25 
SEGO <—— 20 44 PCO0/SEG24 
SEG1 <—— 21 43 P93/SEG23 
22 og 24 og 26 5 2B n9 30 4, 92 55 94 ge 26 7 28 4 40 4, 42 
HonwnHoooHoGSGeSGSGHaaagaa 
Se eee ee Eh Cy OGY AG ce ie ee ee 
OgodoO00 OO O 
uwuodeoodow 
DNANNDND DA 


QFP084-P-1818 
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_) MIN170804 / 1604 


H Type MN170804 / 1604 
FRom (x10-bit) 8K / 16K 
PRAM (x4-bit) 512 + Stack 96 / 896 + Stack 96 
HB Minimum Instruction Execution Time With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz) 

With Sub-clock operated 91.6ps (at 2.7 to 5.5V, 32. 768kHz) 
E Interrupts eRESET Time Base eExternalO External! e¢TimerA ¢SerialA © External 2/SBIA 

¢External3/Key e¢TimerB Serial B | 
a Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 

| Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Cloc 
Input 
Interrupt Source ............ Overflow of Timer Counter A 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source ou... System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source ...........08. OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source uu... Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source ...........0.... OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 


Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, 
Start Condition function) 
Clock Source ............0.. OSC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input 





Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source ...............+ OSC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input 


Connectable Serial A + Serial B 


1/0 Ports|I/O ¢ Joint use: 34 * Specified pull-up Resistor available : 48 (Mask Option) 
¢ Input/Output selectable : 48 (PO, 1 : by -bit, P4~PD : by -port) 











Input 7 | ¢Jointuse:6 * Specified pull-up Resistor available : 7 (Mask Option) 
A/D Inputs 8-bit x 8ch (with S/H) 
Special Ports Buzzer Output 
Notes A/D Add-on Type of MN17XX01 
Package MN170804 : SDIP064-P-0750, QFHO64-1212, QFP064-P-1818 





MIN171604 : SDIPO64-P-0750, QFH064-1212 
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MN170804 / 1604 3 





Electrical Characteristics 
Supply Current 



















Sa ——M1ppt | VDD=5V, fosc-6MHz fosceeMies ae 
Operating Supply Current | !ODt | _ 
IDD2 VDD=3V, fx=32kHz ine 


OO 










Supoly CurentatsroP | 1003 f 
Supply Current at HALT IDD4 VDD=5V, fosc=6MHz 















Parameter. | Symbol] =——=—Condition 


St Sica a TESA SR OE : 


A/D Conversion Absolute Error oo | 
| NOConversion Absolute Eror| | sy avsseoy «= LL 
A/D Conversion Relative Error oe il F 


A/D Conversion Time i fosc=6MHz ae: | 


| (Ta=-20 to +70°C, VDD=5.0V, VSS=0V) 





Support Tool 
In-Circuit Emulator PX-ICE1700 + PX-PRB173204 


EPROM built-in Type 








Use MN17P1604 (ES (Engineering Sample) available) in SDIPO64-P-0750 / QFP064-P-1818 package. 





Pin Configuration 











VDD 10 64 OSsc1 8 
TCOA/TCOB/P00 2 eal —_> osc2 E 
SBTA/PO1 3 62 vss FE E F F < 8 
SBIA/P02 4 61|-—> X2 tp epien ten len B — ae 
SBOAIPOS <—>5 cole — x1 eee ss SB B88 -BRA 
BZ/P10 6 59 |< —> RST A Oe Oo Oe Ba SOO Se So oo. a 
SBTB/P11 <7 58 <——> PD3 
SBIB/P12 <——>| 8 57 <---> PD2 
SEE eel ie ee SBOB/P13 PD1 
IRQ0/P20 ———>| 10 55 |e —__-> PDO Sarita: 
TRQ1/P21 11 54 PC3 TRQO/P20 ——>} 2 PDO 
TRQ2/P22 —— >} 12 53 hae PC2 [RQ1/P21 ——>)3 PC3 
TRQ3/P23 ——>} 13 52 PCt IRQ2/P22 PC2 
TCIA/P30 14 51 PCO IRQ3/P23 ——>| 5 PC1 
TCIB/P31 15 50 AVbD TCI A/P30 PCO 
P32 ig MN170804 4, PB3/AD7 TCIB/P31 AV DD 
TBLO/P40 17 1604 4g PB2/AD6 P32 PB3/AD7 
TBL1/P41 18 47 PB1/ADS5 TBLO/P40 MN170804/1604 PB2/AD6 
TBL2/P42 19 46 PBO/AD4 TBL1/P41 PB1/AD5 
TBL3/P43 20 45 PA3/AD3 TBL2/P42 PBO/AD4 
ree le aa TBLS/P43 PAQIADS 
BL aie a i pees TBL4/P50 <>} 13 PA2/AD2 
TBL7/P53 24 41 AVsS TEES! PA1/AD1 
TBL8/P60 25 40 P93/KS7 TBL6/P52 PAO/ADO 
TBL9/P61 <—>| 26 39 P92/KS6 TBL7/PS3 AVSS 
P62 27 38 P91/KS5 
P63 28 37 P9O/KS4 een | \ (a) 
P70 <—>| 29 36 K——> P83/KS3 
ie 2 i Res SeSsrErRES eS S222 2 
P72 31 34 P81/KS1 5 3 3 rr x % = ra © 
P73 32 33 —> P80/KSO co co <x<S<YYY YES 
SDIP064-P-0750 QFHO64-P-1212 (IMN170804 / 1604) 


QFP064-P-1818 (MN170804) 
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1 MN171608 


Mtype OO WINITI608 0 ———eesseessss 
ROM (x10-bith GO 
MRAM(x4-bit) = ss t—(i‘—<—<—<i<; Ogg Stack 8 


3s (at 2.5 to 5.5V, 1MHz) 


With Sub-clock operated 91.6y1s (2.5 to 5.5V, at 32.768kHz) 
a Interrupts ¢RESET ¢Time Base eExternalQ *TimerA ¢SerialA *External2/SBIA Key *TimerB 
B Timer Counter | Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
Clock Source ............00 system Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
_ Input 
Interrupt Source ............ Overflow of Timer Counter A 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source .............. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source ...........00.... OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source ..............6. OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 


Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, 
Start Condition function) 
Clock Source ............00. OSC Oscillation Clock 1/8, Timer Counter Qutput, SBTA Pin Input 





16-bit Transmission/Reception possible 


[/0 Ports | 1/0 ¢ Joint use : 26 Specified pull-up Resistor available : 26 (Mask Option) 
e Input/Output selectable : 26 (PO, 1 : by -bit, P6, 8, 9, C, D : by -port) 








Input 8 | *Joint use: 8 » Specified pull-up Resistor available : 8 (Mask Option) 
LCD 32 Segment * 4 Common « Static, 1/2, 1/3, 1/4 Duty 
Special Ports Buzzer Output, Remote Control Transmission/Reception 
Notes Carrier Generator Circuit for Remote Controller built-in, Remote Control Input Noise Filter built-in 





LCD Driver Circuit 





Package QFP064-P-1414 
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MN171608 





Electrical Characteristics 


Supply Current 


Supply Current at HALT IDD3 VDD=5V, fosc=6MHz 


(Ta= -10 to +70°C, VDD=5.0V, VSS=0V) 


IDD1 VDD=5V, fosc=6MHz 
Operating Supply Current | !oDt | 
-VDD=3V, fx=32kHz 





Support Tool 
In-Circuit Emulator 


EPROM built-in Type 





PX-ICE1/00 + PX-PRB173208 (under development) 





Use MN17P1608 (ES (Engineering Sample) available) in QFPO064-P-1414 package. 





Pin Configuration 


SEG17 
SEG18 
SEG19 
SEG20 
SEG21 


SN OT OES CTE OS. 


SEG7 
SEG8 
SEG9 
P80 
P81 
P82 
P83 
P90 
P91 


—— > SEG6 


SEG5 <4 P92/SEG22 
SEG4 <——_| 2 P93/SEG23 
SEG3 <—— 3 PCO/SEG24 
SEG2 <——| 4 PC1/SEG25 
SEG1 <—+5 PC2/SEG26 
SEGO <——/6 PC3/SEG27 
COM3 <——_|7 PDO/SEG28 
ComM2 <——8 PD1/SEG29 
com1 <——|9 MN171608 PD2/SEG30 
Como <——— 10 PD3/SEG31 
VLC3 —— > 11 P62/RMO 
vLC2 —— >| 12 P60/IRQ2 
vLC1 ——>} 13 P53/KS7 
VDD >) 14 P52/KS6 
OSC P51/KS5 
OSC2 <————] 1617 P50/KS4 





Nm Mire OT A MOriaAaAYDO +r NUN MY 
<x xX ninasTsFs YT TO TOD OO rrr ST 
S@acdaereeagad 
Or AN OIM/L ite N [Seg 
x SELLS lololmA |e lojo 
Se rt {Ee [FE 

O 

O 

E 


QFP064-P-1414 
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1 MN171609 





Hl Type MN171609 
Rom (x10-bit) ; 16K + Table ROM 4K 
PRAM (x4-bit) 896 + Stack 96 
Minimum Instruction Execution Time = With Main Clock operated At 1/2 frequency dividing 2.27s (at 2.0 to 3.6v, 2.64MHz) 
With Sub-clock operated 91.6ys (at 2.0 to 3.6V, 32.768kHz) 
i Interrupts *RESET ¢Time Base *ExternalO External! eTimerA ¢SerialA External 2/SBIA 
eExternal3/Key e¢TimerB Serial B 
a Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count) 
Clock Source .............6 system Clock, OSC Oscillation Clock, XI Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter A 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count) 


Clock Source ...........00 system Clock, OSC Oscillation Clock, X! Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock source eee ccumvanniuns OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source ................ OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 


= o€fial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Receive of variable bit length, Start Condition function) 
Clock Source .............0.. OSC Oscillation Clock 1/8, Timer Output Clock, SBTA Pin Input 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source .............0. OSC Oscillation Clock 1/8, Timer Output Clock, SBTB Pin Input 


(Connectable } Serial A + Serial B 


1/0 Ports | 1/0 e Joint use: 40 ° Specified pull-up Resistor available : 48 (Mask Option) 
e Input/Output selectable : 48 (PO, 1: by -bit, P4~D : by -port) 








Input eJointuse:4 © Specified pull-up Resistor available : 4 (Mask Option) 
LCD Static, 36 Segment / 1/2 Duty, 36 Segment / 1/3 Duty, 36 Segment / 1/4 Duty 
Special Ports Buzzer Output, Remote Control Transmission/Reception 
Notes ) Carrier Generator Circuit for Remote Controller built-in, Remote Control Input Noise Filter built-in 





LCD Driver Circuit 





Package QFP084-p-1818 
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Electrical Characteristics 


MN171609 0 





Support Tool 


Supply Current 








ihe oo madi 


Operating Supply Current 


VDD=3V, fosc=2.64MHz 


Supply Current at STOP IDD4 Oscillation halt (OSC, X) 
Supply Current at HALT IDD3 VDD=83V, fosc=2.64MHz 


IDD2 VDD=3V, FX=32kHz 





in-Circuit Emulator 


PX-ICE1700 + PX-PRB173209 (under development) 





EPROM built-in Type 


Use MN17P1609 (ES (Engineering Sample) available). 





Pin Configuration 


TCIA/P22 
TCIB/P23 
NC 

PAO 

PAI 

PA2 

PA3 

PBO 

PBI 

PB2 

PB3 

NC (VDD) 
VLC1 
VLC2 


SEG1 


co 
18 2 9 
O om 
0 < aia 
GIGIO/Siel JOlSlElo 26 |5 
eclrel|dlalin Nidlajalo — a | cc 
Ris'gig!g alalologle . 5 8 =a 
Oo Jp) -emd—o 
HELSANESSASSSHRHAGy-BBSSS 
aankanaoaortnadtrarodovorxximadaadnd 


(ag 8 gy PO 2g 1 a7 zm 95? ay Gg 9 67 © os Ses P53/TBL7/KS7 
2 62 P52/TBL6/KS6 
3 61 P51/TBL5/KS5 
4 60 P50/TBL4/KS4 
5 59 P43/TBL3/KS3 
— 6 58 P42/TBL2/KS2 
7 57 P41/TBL1/KS1 
med 8 56 P40/TBLO/KSO 
<—>\9 55 P73/SEG35 
<— > 10 54 P72/SEG34 


11 MN171609 53 pine P71/SEG33 
4 12 52 P70/SEG32 


S13 51 Gee, 
ee 14 50 PD2/SEG30 








15 49 PD1/SEG29 
<—— 16 48 hae PD0O/SEG28 
17 47 |——> PC3/SEG27 
<— 18 46 <> PC2/SEG26 
— 19 45 kK PC1/SEG25 
20 44 PCO/SEG24 


<< —|-2190 24, «26 «28 80-82 84 86 8840 4 48 P93/SEG23 





SSSESSsZeraraexe 
SraAMYTH ON BO 
HHO B Oe BEe Ree Sees eee 

a = NDNNnNNNAVHNAVNAVNDNAVN WV 


~ ~ > > =a “~~ SS 


P80 
P81 
P82 
P83 
P90 
P91 
P92 


QFP084-p-1818 
NC : Nothing connected with terminal 
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I MN172412 


H Type MN172412 
Rom (x10-bit) 16K + Table ROM 4K 
BRAM (x4-bit) 896 + Stack 96 
E Minimum Instruction Execution Time = With Main Clock operated 0.5ys (at 4.5 to 5.5V,6.0MHz) 
With Sub-clock operated 91.6,is (at 2.7 to 5.5V, 32.768kHz) 
fi Interrupts | eRESET Time Base ¢ExternalO ¢External1 ¢TimerA e¢SerialA External 2/SBIA 
eExternal3/Key e¢TimerB Serial B 
E Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) | 
Clock Source ..........00.. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter A 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source ............0..-- System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source ........... OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source ............06 OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 


Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Receptionof variable bit length, 
Start Condition function) 
Clock Source ............06 OSC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input 





Serial Interface 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source ............0 OSC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input 


Connectable Serial A + Serial B 


I/O Ports | High Voltage 1/0 ° Specified pull-down Resistor available : 32 (Mask Option) * FLP Breakdown Voltage (-30V) : 32 
| ¢ Input/Output selectable : 32 (by -bit) 
1/0 e Joint use: 24 » Specified pull-up Resistor available : 24 (Mask Option) 
e Input/Output selectable : 24 (by -bit) 
¢ LED Driver : 4 (15mA, 2V) 


Input e Joint use: 4 ° Specifited pull-up Resistor available : 4 (Mask Option) 


High Voltage Output | 16} « Specifited pull-down Resistor available : 16 (Mask Option) * FLP Breakdown Voltage (-30V) : 16 














FLP 16 Segments x 32 Digits 

Special Ports Buzzer Output 

Notes High Voltage Pin of MN171602, Table ROM Add-on Type 
Package QFP084-P-1818 
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MN172412 0 


Wf Electrical Characteristics 


Supply Current 




















Parameter =| Symb 


mae 6 - ae dans NOE | 
aa 
: a 


Supply Current at HALT IDD3 fosc=6MHz 





Support Tool 
Bf in-Circuit Emulator PX-ICE1700 + PX-PRB173212 


H EPROM built-in Type Use MN17P3212. 


F Pin Configuration 


NOSTAARAASBS 

SReErRErRRFEFEEE 

oooongodgoodsd 

qgaqggqggagaaeanea = Cl 

S>seound roan ri do aOO yw LK ss 
Bee PFT TET LHEKSEKCADHDRGSan- DBAS 
Ooaaoeaqdcedaanthlhaanarvroo rx ximandnaa 


O 83 i 81 a 79 ws 77 a 75 ss 73 ue 71 m 69 ee 67 65 64 6 P43/TBL9 
DGT19/PJ0 <—> 


62 P42/TBL8 
61 P41/TBL7 
DGT18/PJ1 <——> 


4 
2 
3 
4 | 60 P40/TBL6 
DGT17/PJ2 id 5 59 baa P33/TBL5 
6 
: < 
8 
9 


DGT21/PI2 
DGT20/PI3 











DGT16/PJ3 58 P32/TBL4 
DGT15/P80 57 P31/TBL3 
DGT14/P81 ae 56 P30/TBL2 
DGT13/P82 <——> 55 P23/TBL1 
DGT12/P83 10 54 P22/TBLO 
DGT11/P90 11 MN172412 3 53 P21/TRQS 
DGT10/P91 12 52 P20/IRQ2 
DGT9/P92 13 51 P63/TCIA 
DGT8/P93 14 50 P62/TCIB 
DGT7/PA0 <——J 15 49 P61/IRQ1 
DGT6/PA1 16 48 P60/IRQO 
DGT5/PA2 17 47 |—> P13/SBOA 
DGT4/PA3 <—_+ 18 46 |<——> P12/SBIA 
DGT3/PBOo <——— 19 45 |<——> P11/SBTA 
DGT2/PB1 <——~ 20 44 P10/TCO 


DGT1/PB2 <—— 21 22 eA er 28 a sc0 Bl 55 00" aa Bll h 4 ne G0 8s ADs 42 43 P03/SBOB 
B&SosSssasagsgzanngnavrerfe®esss 
a>cicagaacacagcacaogagag 
SPEER EEL: 

S YRRRRRREBEee ae as BB 
NNnNnNAWMN YN WY 


QFP084-P-1818 
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_} MN173222 


i Type MN173222 = 
Rom (x10-bit) 32K , | 
PRAM (x4-bit) 1408 + Stack 128 
E Minimum Instruction Execution Time With Main Clock operated 0.5ps (at 4.5 to 5.5V,6MHz) 
With Sub-clock operated 91.6p1s (at 2.7 to 5.5V, 32.768kHz) 
i Interrupts *RESET *TimeBase *ExternalQ ¢External1 ¢TimerA *SerialA External 2/SBIA 
eExternal3/Key efimerB Serial B 
a Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
Clock Source ...........00. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input | 
Interrupt Source ............ Overflow of Timer Counter A 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source ............00. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source ................. OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Glock SOUICE <4ccntines: OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 


Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Receptionof variable bit length, 
Start Condition function) 
Clock Source ............0. OSC Oscillation Clock 1/8*, Timer Counter Output, SBTA Pin Input 





Serial Interface 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source ...........0 OSC Oscillation Clock 1/8*, Timer Counter Output, SBTB Pin Input 


Connectable Serial A + Serial B 


*{/2 prescaler minimum 


I/O Ports | High Voltage 1/0 ¢ Specified pull-down Resistor available : 32 (Mask Option) »* FLP Breakdown Voltage (-30V) : 32 
e Input/Output selectable : 32 (by -bit) 
1/0 e Jointuse: 24 ¢ Specified pull-up Resistor available : 24 (Mask Option) 
¢ Input/Output selectable : 24 (by -bit) | *LED Driver: 4 (15mA, 2V) 


Input * Joint use: 4 © Specified pull-up Resistor available : 4 (Mask Option) 


High Voltage Output | 16 | + Specifited pull-down Resistor available : 16 (Mask Option) » FLP Breakdown Voltage (-30V) : 16 














FLP 16 Segments x 32 Digits 

Special Ports Buzzer Output 

Notes MN172412 and PIN compatible parts, expanded program area 
Package QFP084-P-1818 
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MN173222 0 


W Electrical Characteristics 






Support Tool 


Supply Current 









Operating Supply Current 


Supply Current at STOP IDD4 
Supply Current at HALT IDD3 fosc=6.0MHz 


(Ta= -10 to +70°C, VDD=5.0V, VSS=0V) 


fosc=8.5MHz 


VDD=3V, fx=32kHz 


‘ 
, x= 

















Salo ees 
dae 80: 
pf ot | 10 
ES 







0 


ci tCS 





B in-Circuit Emulator PX-ICE1700 + PX-PRB173222 (under development) 
H EPROM built-in Type Use MN17P3222. 


H Pin Configuration 


PI1t/DGT22 
PIO/DGT23 
PH3/DGT24 


DGT21/P12 <> O 


4 
DGT20/P13 <>} 2 
DGT19/PJO <——>} 3 
DGT18/PJ1 <——>) 4 
DGT17/PJ2 <——>|5 
DGT16/PJ3 <>} 6 
DGT15/P80 7 
DGT14/P81 <——>) 8 
DGT13/P82 <——>} 9 
DGT12/P83 <——>] 10 
DGT11/P90 <——> 11 
DGT10/P91 <——>} 12 
DGT9/P92 <>} 13 
DGT8/P93 14 
DGT7/PAO0 <——— 15 
DGT6/PA1 <——— 16 
DGT5/PA2 <——— 17 
DGT4/PA3 <——_ 
DGT3/PBO <——— 
DGT2/PB1 <——— 
DGT1/PB2 <—— 








ine) 
DGT0/PB3 <——_— 8 
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VPP ——3|8 


SEGO/PCO <——— 


Np 
BSS 


PH2/DGT25 


SEG1/PC1 <—_|& 


SEG2/PC2 <—_— 


PH1/DGT26 


ix) 
oO 


PH0O/DGT27 


SEG3/PC3 <—_| 
SEG4/PD0 <_— 


PG3/DGT28 


ie) 
ioe) 





N 8 

ae ereere 

SESARBBy-|HBIES 

oOoadkrooor>x xkimaaqdqaan 

Pe ge gg ag eg. gz tg a P43/TBL9 
62 P42/TBL8 
61 P41/TBL7 
60 P40/TBL6 
59 P33/TBL5 
58 P32/TBL4 
57 P31/TBL3 
56 P30/TBL2 
55 P23/TBL1 
54 P22/TBLO 

MN1 73222 53 <> P21/IRQ3 

52 P20/IRQ2 
54 P63/TCIA 
50 P62/TCIB 
49 |< P61/IRQ1 
48 P60/IRQO 
47 P13/SBOA 
46 P12/SBIA 
45 P11/SBTA 
44 P10/TCO 

pga Sagoo ag 8 ayo” oat a “a ents 

OoAatunAHektTe&esss 

aoadanonoadoadaadoeaananaadtkadda 

DOoeROGOOSOHAARDAPOHN MIA 

SRR RoRcECNCRC RCM a= 

DOOFOREREEE OY 
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_1 MN170805 / 1605 


Type | MN170805 / 1605 | 
ROM (x10-bit) 8K / 16K 
RAM (x4-bit) 1536 + Stack 96 / 1920 + Stack 96 


At 1/1 frequency dividing 0.84ps (at 3.6 to 5.5V, 3.58MHz) 
At 1/2 frequency dividing 1.68p1s (at 2.5 to 5.5V, 3.58MHz) 
With Sub-clock operated 91.6ps (at 2.5 to 5.5V, 32.768kHz) 


i Interrupts eRESET «Time Base e¢ExternalO e¢External1 eTimerA ¢SerialA © External 2/SBIA 


eExternal3/Key e¢TimerB Serial B 


8 Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
| Clock Source ............06. system Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
Input 
Interrupt Source ....... ... Overflow of Timer Counter A 





Minimum Instruction Execution Time | With Main Clock operated 


Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 


Clock Source .......... system Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock 
| Input 
Interrupt Source ............ Overflow of Timer Counter B 


Time Base Counter (Time Base) 
Clock Source 1... OSC Oscillation Clock, X Oscillation Clock 
Interrupt Source ............ Overflow of Time Base Counter 


Counter for Clock (Clock function) 
Clock Source .............00 OSC Oscillation Clock, X Oscillation Clock 


Connectable Timer Counter A + Timer Counter B 





Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, 
Start Condition function) 
Clock SOUICE .............06 OSC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input 


Serial B : 8-bit x 1 (Synchronous Type) 
Clock Source ............. OSC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input 


(Connectable) Serial A+ Serial B 


e Nch Open-drain (Breakdown Voltage 10V):13 © Specifi ed pull-up Resistor available : 13 (Mask Option) 


I/0 Ports | High Voltage 1/0 
¢ Input/Output selectable : 13 (PF~I by -port) 
e Joint use: 32 © Specified pull-up Resistor available (Mask Option) 
* Input/Output selectable : 52 (P4~E : by -port, PO, 1 : by -bit) 
8 








Input ¢ Joint use: 6 © Specified pull-up Resistor available : 8 (Mask Option) 
A/D Inputs 8-bit x 8ch (with S/H) 
Special Ports } TONE Output, DTMF Output, Buzzer Output 
Notes DTMF, A/D built-in Type, Large RAM Capacity Version 








Package QFP084-P-1818 
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MN170805 / 1605 0 





Electrical Characteristics 
Supply Current 





Parameter Condition = 


IDD1 fosc=3.58MHz 
Operating Supply Current | !ODt | 
IDD2 VDD=3V, fx=32kHz 
Supply Current at stor | 1004 | 
Supply Current at HALT IDD3 fosc=3.58MHz 


A/D Converter Characteristics 


A/D Conversion Absolute Error necen ees : aes 
A/D Conversion Relative Error i. =oV, = 
A/D Conversion Time fl fosc=3 SBME 


Support Tool 
In-Circuit Emulator PX-ICE1700 + PX-PRB173205 








EPROM built-in Type Use MN17P1605 (ES(Engineering Sample) available in QFP084-P-1818 package. 





Pin Configuration 


Cicioiagina Niq\a 
EIRINININD @ 


~ eo = Ss ~ TS > DS ™ 


aa 84 











IRQ2/P22 —_— > 1—D 83 oe 81 i 79 77 75 73 71 69 67 65 63 PH1 
IRQ3/P23 2 62 PHO 
TCIA/P30 ——} 3 61 PG3 
TCIB/P31 4 60 PG2 
P32 ——| 5 59 PG1 
P33 6 58 PGO 
TBLO/P40 <>} 7 57 PF3 
TBL1/P41 8 56 PF2 
TBL2/P42 9 55 PF1 
TBL3/P43 10 54 TONE 
TBL4/P50 41 MN170805 53 <> PE3 
TBL5/P51 12 /1605 52 PE2 
TBL6/P52 13 51 <> PE! 
TBL7/P53 <> 14 50 <> PEO 
TBL8/P60 15 49 |——> DTMF 
TBL9O/P61 16 48 K——> PD3 
P62 <——>| 17 47 —> PD2 
P63 <—>| 18 46 PD1 
P70 19 45 PDO 
P71 20 44 PC3 
P72 2122 ., 2 pe OB 5g 28 pa S092 aA. 90. 3B) 40" 42 43 PC2 
CTSoSSSSSSZZ EL LRMARHBSS 
aqgecagaacescaeaaganktadgc saan 
2982889" 82992885° 
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$70 8-bit 
SERIES 


MN1870 Series 


The MN1870 Series 8-bit microcomputers are ideal for applications ranging 
from increasingly high-tech consumer electronics to industrial field. VIN1870 Series 


Based on the MN1880 Series, these microcomputers are compact enough for 
consumer electronics. This series provides an abundance of the peripheral 
functions required for each field of application in consumer electronics. 


Features 
© High-speed, High-performance 8-bit Controllers Optimized for Consumer 
Applications 

High execution speed of 0.5 ps (8MHZz) 
Maximum ROM capacity of 64kbytes 

© Numerous and Powerful Peripheral Functions 
Timer, serial, remote control, A/D convertor, D/A convertor, channel 
selection, FLP display, LCD display, OSD. 

© Memory-oriented Architecture 
Operations can be performed directly between memories. The results of 
operations can also be written directly into memory. 

@ Further Line-up of Internal EPROM Types 
Testing is surely assured by using the internal EPROM type before mask 
ROM products. 

© High-level Language Support 
The high-level language CL/1 is used for software development. 


@ Applications 


























<I IMIN187124 / 164 / 204 / 244 / 324 


Mtye ti i(i‘“C™~™~™~S WIN 7124 7164 7204/7244 /382400¢CSC—SO 
MROM(x8-bi) == s—<i—s—sC(‘S™SC*‘éR RK BK OKA B2KO——i—SSSSSS 
With Sub-clock operated 122s ( at 2.7 to 5.5V, 32. 768kHz) 








Interrupts 


eRESET ¢€xternalO ¢External1 e¢TimerO eTimer1 e¢Timer2 e¢Timer3 e¢SerialOQ © Serial 1 
eKey Scan Auto RAM Data Transmission 
i Timer Counter Timer Counter 0 : 8-bit x 1 (Event Count, Synchronous Serial Clock Generator, Pulse Width Measurement) 
Clock Source ........... 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation 
Clock . 3 
1/1, 1/4, 1/16, 1/64 of External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output) 
Clock Source ............... 1/16, 1/64, 1/256, 1/512 of System Clock, OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Clock function, Time Base) 


Clock Source ............00 1/4096 of System Clock, 1/128 of XI Oscillation Clock 
Interrupt Source ........... 1/1, 1/2, 1/4, 1/8 dividing 

Timer Counter 3 : 8-bit x 1 (Event Count) 
Clock Source ...........00.. 1/1, 1/4, 1/16 of System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 3 


Watchdog Timer : 2-bit x 1 (Watchdog) 
Clock Source ............008 1/16384 of System Clock 
_ Interrupt Source ............ Reset at Overflow 





Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable, 


Clock Polarity selectable, Start Condition function) 


Clock Source .............0. 1/1, 1/8, 1/16 of System Clock, Timer 0 Output Clock, SBTO Pin Input, 
P20 Pin Input 
Serial 1 : 8-bit x 1 (Synchronous Type) (Transmssion/Reception of variable bit length, MSB/LSB selectable, 
| Start Condition function) 
Clock Source .............0 1/1, 1/8, 1/16 of System Clock, SBT1 Pin Input, Timer 0 Output Clock 


Connectable Serial 0 + Serial 1 


e Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 18 
¢ Specified pull-down Resistor available : 16 (Mask Option) 
¢ Specified pull-up Resistor available : 2 (Mask Option) 


1/0 | * Joint use: 13 * Specified pull-up Resistor available : 13 (Mask Option) 
| e Input/Output selectable : 18 (by -bit) 


| Input e Joint use: 2 ° Specified pull-up Resistor available : 2 (Mask Option) 


High Voltage Output | 16 | » Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 16° 


1/0 Ports | High Voltage 1/0 
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MN187124 / 164 / 204 / 244 / 3240 











FLP 16 to 10 Segments x 10 to 16 Columns 

PWM 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz) 

Special Ports Buzzer Output, Hsync detection, Remote Control Receive, Simple A/D (4-bit x 3ch), DMA 
Package SDIP064-P-0750, QFP064-P-1818 








Electrical Characteristics 
Supply Current 





Parameter. |/Symbol}, «Condition, a Unit 


ieee ~ 491 fosc=8.38MHz 
Operating Supply Current 


fosc=32kHz, VDD=3V 


Supply CurrentatSTOP | IDD3 VDD=3V 











Support Tool 
In-Circuit Emulator PX-ICE1870 / 80 + PX-PRB187324 
Piggyback Use EP187324 as piggy in SDIP064-P-0750 / QFP064-P-1818 package. 
EP187324 is corresponded to MN187124/164/204. 
EPROM built-in Type Use MN18P7324 in SDIP064-P-0750 / QFP064-P-1818 package. 





Pin Configuration 
























VDD VPP 
OSC2 <———_ 2 63 |-———> P50 (SEGO) RNOornnmnvtrnOnrnororand 
osc1 ——>}3 62|> P51 (SEG1) ace aneaoeaeoanoeooaade 
vss 4 61|—_—> P52 (SEG2) 
XI 5 60 |——> P53 (SEG3) | | 
<6 59|——> P54 (SEG4) ihe a 
(P27 <>) VIN2 ——>|7 58 |_——> P55 (SEGS) é eae 
(P26 <>) VIN1 ——18 57|> P56 (SEG6) Ze Spa 
(P25 <>) VINO 9 56 |_——> P57 (SEG7) ae 
p24 <—] 10 P60 (SEG8) on 
P23 P61 (SEGQ) Sp 
P22 P62 (DGT15/SEG10) a 
P21 <5 13 P63 (DGT14/SEG11) 
41 P44 
P20 14 MN187124 P64 (DGT13/SEG12) MN187124/164/204/244/324 P45 
(P15 >) IRQ1——>}15_ /164/204 50 P65 (DGT12/SEG13) an 
(P14 —) IRQO /244/324 P66 (DGT11/SEG14) P47 
(P13 4) PWM <——_ 17 P67 (DGT10/SEG15) ah 
(P12 4) SD P70 (DGT9) eONe 
(P11 <>) BUZZER <— 19 P71 (DGT8) P00 (SBO0) 
(P10 <>) TCIO 45 |_——> Pg0 (DGT7) Pot (SBIO) 
(P07 +) RST 21 44|——> pet (DGT6) P02 (SBTO} 
(P05 <>) SBT1 22 43 |——> P82 (DGT5) 
(P04 >) SBI1 ———>} 23 42|———> P83 (DGT4) 
(P03 +) SBO1 <——} 24 41|———> P84 (DGT3) \ | \ | | | | | 
(P02 <>) SBTO <> 25 40 |—> P85 (DGT2) ey eoseariage ak Be oe es 
(PO1<) SBIO ———> 26 39 |———> P86 (DGT1) ataoaeeeaaaaaoaoaaee ce 
(P00 <») SBOO <—— 27 38|—> P87 (DGTO) S SSSRESGE=95 
SYNC <—| 28 P40 S ce NEESaGa 
CM P41 a mn 
P47 <>} 30 P42 
P46 <>} 31 P43 
P45 <>} 32 P44 
SDIP064-P-0750 QFP064-P-1818 


P40 to P47, P60 to P67, P70, P71 : High Voltage 1/0 
P50 to P57, P84 to P87 : High Voltage Input 
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_} MIN1871610 / 2410 / 3210 / 2456 / 3256 


H Type MN1871610 / 2410 / 3210 / 2456 / 3256 
FROM (x8-bit) | 16K / 24K / 32K / 24K / 32K | 
PRAM (x8-bit) 1024 / 1536 / 1536 / 1536 / 1152 | | 





Minimum Instruction Execution Time = With Main Clock operated 0.667 ps (at 4.5 to 5.5V, 6.00MHz)*? 
With Sub-clock operated 122us (at 2.7 to 5.5V, 32.768kHz) 
a Interrupts eRESET ¢ExternalO © External 1/ Remote Control Input ¢TimerO ¢Timer1 e¢Timer2 ¢Timer3 
eSerialO ¢Serial1 °Key Input »* Auto RAM Data Transmission 
7 Timer Counter | Timer Counter 0 : 8-bit x 1 (Event Count, Synchronous Serial Clock Generator, Pulse Width Measurement) 
Clock SOUICE ............066 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock, 
1/1, 1/4, 1/16, 1/64 of External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output) 
Clock Source ..........0 1/16, 1/64, 1/256, 1/512 of System Clock, OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Clock function, Time Base) 


Clock SOUrCe ............06 1/4096 of System Clock, 1/128 of XI Oscillation Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 

Timer Counter 3 : 8-bit x 1 (Event Count) 
Clock Source ............06 1/1, 1/4, 1/16 of System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 3 


Watchdog Timer : 2-bit x 1 (Watchdog) 
Clock Source ...........006 1/16384 of System Clock 
Interrupt Source ............ Reset at Overflow 





Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable, 
Clock Polarity selectable, Start Condition function) 
Clock Source ...........006 1/1, 1/8, 1/16 of System Clock, Timer 0 Output Clock, SBTO Pin Input, 
P30 Pin Input 





Serial Interface 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transmission/Recetion of variable bit length, MSB/LSB selectable, 
Start Condition function) 
Clock SOUICE ......ssceccsees 1/1, 1/8, 1/16 of System Clock, SBT1 Pin Input, Timer 0 Output Clock 


(Connectable ) Serial 0 + Serial 1 


1/0 Ports | 1/0 ¢ Joint use: 52 * Specified pull-up Resistor available : 14 (Mask Option) 
| ¢ Input/Output selectable (PO to 4 : by 1-bit P5 to 7 : by 8-bit) 














Input e Joint use : Pull-up Resistor available : 2 (Mask Option) 
A/D Inputs 8-bit x 8ch (with S/H) 
LCD 50 Segment « 4 Common « 1/2, 1/3, 1/4 Duty 
PWM 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz) 
Special Ports } Buzzer Output, Remote Control Transmission/Reception 
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MN1871610 / 2410 / 3210 / 2456 / 3256 0 





Notes Carrier Generator Circuit for Remote Controller built-in, Remote Control Data Detection Circuit built-in 
*1 8.38 MHz operation is possible only for the mask ROM version of the MN1871610, MN1872456, 
MN1873256. 
The built-in EPROM version of the MN1872410/3210 operates at up to 6 MHz. 





Package QFP100-P-1818 





Electrical Characteristics 
Supply Current 





sot ahead ett gM what ayy Why : By ages ays Sy dee GS Base diay oN 
" es at allah sete aay when » 4 ‘ 
5 ~ di as yt 
Condition ? 
ey 





1 won cay tan 
A ty ah ga 
Mace yy! Wy . 


IDD1 fosc=8.38 / 6.00MHz 


« 
. 


IDD2 fxi=32kHz, VDD=2.7V 


IDD3 VDD=3.0V 
IDD4 VDD=2.7V 


Vref+=5V, Vref-=0V 


| fosc=4.19MHz 


Reference Input Voltage 
P 9 Vref- Fo 


Analog Input Voltage VADIN 





Support Tool 
In-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1873210 








Piggyback Use EP1873210 as piggy in QFP100-P-1818 package. 





EPROM built-in Type Use MN18P73210 (under development) in QFP100-P-1818 package. 





Pin Configuration 


Or NO TNM ON 
SPEYVBQornmntr non waar ern KF eee re 


Ae 


94 92 90 88 86 4 82 
5 93 of 89 87 85 83 81 














8 o9 He 77 © 75|> secie 
SEG19 
SEG20 


Vss 72 SEG21 
XI 71|-—> SEG22 
70 |}——> _SEG23 


69}> SEG24 
68|——> SEG25 
67|—>_ SEG26 ( 4 P50) 
66 }-—--> SEG27 ( © P51) 
65|—> SEG28 ( © P52) 
64|-—> SEG29 ( + P53) 


(P47 <>) ADI N7 
(P46 +) ADING 
(P45 <>) ADINS 
(P44 <>) ADING 
(P43 <>) ADIN 

















(P42 <>) ADIN2 13 MN1871610/2410/3210/2456/3256 63> SEG30 ( © P54) 
(P41 ++) ADIN1 ——>} 14 62|--—> SEG31 ( + P55) 
(P40 4) ADINO ——>} 15 61|—> SEG32 ( © P56) 
Vrot + ——— 16 60}—-—-> SEG33 ( © P57) 
P35 <—>| 17 59|-——> SEG34 ( + P60) 
P34 <—>| 18 58|+———> SEG35 ( © P61) 
(P33 <+) BUZZER <——| 19 57 -—> SEG36 ( + P62) 
(P32 4) PWM <—— 20 56|—> SEG37 ( © P63) 
(P31 <) RMOUT <——21 55|-—>  SEG38 (© P64) 
(P30 4 ) PSBTO ——>| 22 54[/-—> SEG39 ( 4 P65) 
(P27 +) SW7 ——>) 23 53}+-——> _ SEG40 ( + P66) 
(P26 +) SWE ———>} 24 52}+-—> SEG41 ( 4 P67) 
(P25 <>) SW5 ——>} 25 26 27 7 99 rf i 36 47 8B 4g 40 4, 42 4, M4 pe 46 4, 8 ia eae SEG42 ( P70) 
+xST ON fr Ore ha ote - a xr Oo ° 2o = io) Ss OW 
A a EEE: 
CTT TTF TTT LTT TT TT | «TS SSeS 
SBNnSwurvre Sota aro TI¢T@ric? 
BCoeeereaeteteree Reeeeer 


Qagaaaq@anaa 
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—) MIN1871215 


i Type MN1871215 
Rom (x8-bit) 12K 
PRAM (x8-bit) 384 
Ef Minimum Instruction Execution Time With Main Clock operated 0.477ps (at 4.5 to 5.5V, 8.38MHz) 
With Sub-clock operated 122s (at 2.7 to 5.5V, 32.768kHz) 
| Interrupts *RESET e¢ExternalO External 1/ Remote Control Input *TimerO e¢Timer1 e*Timer2 ¢Timer3 
eSerialO ¢Serial1 ¢Key Input »* Auto RAM Data Transmission 
8 Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
Clock Source .............0 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock, 
1/1, 1/4, 1/16, 1/64 of External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/16, 1/64, 1/256, 1/512 of System Clock, OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Clock function, Time Base) 


Clock Source .............60 1/4096 of System Clock, 1/128 of XI Oscillation Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 

Timer Counter 3 : 8-bit x 1 (Event Count) 
Clock Source ..............0 1/1, 1/4, 1/16 of System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 3 

Watchdog Timer 
Clock Source .............0... 1/16384 of System Clock 
Interrupt Source ............ Overflow | 

i Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (MSB/LSB selectable, Clock Polarity selectable, Start Condition 
function, Transmission/Reception of variable bit length) 

Clock Source ..............6 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer 0, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (MSB/LSB selectable, Start Condition function, Transmission 
/Reception of variable bit length) 
Clock Source ............0-. 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer 0, SBT1 Pin Input 


Serial 0 + Serial 1 


1/0 Ports I Joint use :52 »* Specified pull-up Resistor available : 14 (Mask Option) 


Input eJointuse:2 ¢ Specified pull-up Resistor available : 2 (Mask Option) 


ma - 
MicD 84 Segments 4 Common 12,173, /4Duy 
EPpwM = = =————~—sS bit x Ach (Repetition Cycle 15.6ms, ati9MH2) 
WSpecial Ports = =~——~—Buzzer Output, Remote Control Transmission/Reception == 
EPackage |. QFPOBAP-188 
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MN1871215 0 





Electrical Characteristics 


Support Tool 


Supply Current 














PO pememetar 0 Ebymibetl bandpass 


: | . er ; F fosc=8.38MHz 
erating Su urren 
i ene fx=32kHz, VDD=3V 

Supply Current at STOP = 






VDD=3V 
Supply Current at HALT IDD4 VDD=3V 


Vref+=5.0V, Vref—=0V 


fosc=4.19 / 8.38MHz 








In-Circuit Emulator 


PX-ICE1870 / 80 + PX-PRB1873215 





Piggyback 


Use EP1873215 as piggy in QFP084-P-1818 package. 





Pin Configuration 



















46 |}—> SEG31 (P75 


ort ae 

moww Ww 

aaaa 

Lee 

or NO 

Ora nyntnonwooawrer sr 

Ogododcdoddoddodododdsd 

WW WwW Ww WwW Ww WW lk Ww Wd Wo 

DANNDANAANHNAAVHNAVnHRAAN AN WH 
vob Ugg ie egy BO ee OP es 63 | > SEG14 (P54) 
OSsc2 62 SEG15 (P55) 
OSC1 61 SEG16 (<>P56) 
Vss 60 SEG17 (P57) 
XI 59 | ——> SEG18 (P60) 
XO <——_6 58 |—> SEG19 («> P61) 
Vref— 57 |--—> SEG20 (P62) 
(P47 <>) ADIN7 56 +> SEG21 (P63) 
(P46 <>) ADING 55 | —> SEG22 (P64) 
(P45 <>) ADINS MN1871215 54 SEG23 (<P65) 
(P44 <>) ADIN4 53 }-—> SEG24 (P66) 
(P43 <>) ADIN3 52 | > SEG25 (<>P67) 
(P42 >) ADIN2 ———> 13 51 SEG26 (<>P70) 
(P41 <) ADIN1 14 50 SEG27 (© P71) 
(P40 <>) ADINO 15 49 |-—> SEG28 (<> P72) 
Vref+ 16 48 |\—> SEG29 («+ P73) 
P35 <— 17 47 | —> SEG30 (© P74) 
) 
) 


P34 s_ | 18 
(P33 <) BUZZER 19 


(P32 <>) PWM <—— 20 





45 |-—> SEG32 (P76 











P31 <>) RMOUT <——— 21 2 24 2 0 2 42 43 |< CM 
( 2 03 Bh Fo p78 og 2 a5 ge Ot ge OP gy AP ing 30-4: 
PESLESLELSSS SB ELIS EER 
Zz 
a a 
B25555 585225 D2 RRR BREE 
Bidet tee eye ee he ae ge 
TRARNKNRRY Tr Sessesgssg 
S&kereeetacaesrteeeaetete 
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J MN1872423 / 3223 / 4023 / 4823 


E Type MN1872423 / 3223 / 4023 / 4823 
Rom (x8-bit) 24K / 32K / 40K / 48k 
PRAM (x8-bit) , 512 / 1024 / 1024/1024 





Minimum Instruction Execution Time = With Main Clock operated 0.477ps (at 4.3 to 5.5V, 8.38MHz) 
| With Sub-clock operated 1221s (at 2.2 to 5.5V, 32.768kHz) 
E Interrupts *RESET ¢ExternalQ ¢External1 ¢External2 e°External3 ¢TimerO ¢Timer1 ¢Timer2 


eTimer3 eTimer4 eTimer5 e¢SerialO ¢Serial1 ¢Serial2 ¢KeyScan Auto RAM Data 
Transmission ¢ Reserve 


a Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator, 
Pulse Width Measurement) 
Clock Source ..............0. 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of Timer 2 (Clock 


Flag), 1/1, 1/4, 1/16, 1/64 of X! Oscillation Clock, 1/1, 1/4, 1/16, 1/64 of 
External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output) 


Clock Source ..........ce 1/16, 1/64, 1/256 of System Clock, OSC Oscillation Clock, Overflow of 
Timer 0 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Clock function, Time Base) 


Clock SOUICE ............008 1/4096 of System Clock, 1/128 of XI Oscillation Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, PWM Output, Synchronous Output (1-bit x 1ch)) 
Clock Source .............05 1/4, 1/16 of System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count) 
Clock SOUICE ............00 1/4, 1/16 of System Clock, OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (Timer Output, Synchronous Output (1-bit x 1ch)) 


Clock Source ............0 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock, 
1/1, 1/4, 1/16, 1/64 of Overflow of Timer Counter 4 
Interrupt Source ............ Overflow of Timer Counter 5 
Watchdog 


Connectable Timer Counter 0 + Timer Counter 2, Timer Counter 4 + Timer Counter 5 


i Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable, 
Clock Polarity selectable, Start Condition function, DMA function) 
Clock Source ...........006 1/1, 1/8, 1/16 of System Clock, Timer Output Clock, SBTO Pin Input, PSBTO 
Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable, 
Start Condition function, DMA function) 
Clock Source .............0 1/1,.1/8, 1/16 of System Clock, Timer Output Clock, SBT1 Pin Input 


Serial 2 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable, 
Clock Polarity selectable, Start Condition function, DMA function) 
Clock Source uu... 1/1, 1/8, 1/16 of System Clock, Timer Output Clock, SBT2 Pin Input 


Serial 0 + Serial 1 
84 


High Voltage Output | 32 


MN1872423 / 3223 / 4023 / 4823 0 


e Joint use : 33 
e Specified pull-down Resistor available : 8 (Software Programmable) 


¢ Specified pull-up Resistor available : 33 (Software Programmable) 


¢ Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 32 
e Specified pull-down Resistor available : 16 (Mask Option) 





A/D Inputs 


8-bit x 8ch (with S/H) 





FLP 


16 Segments x 16 Columns 





PWM 


14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz), 8-bit x 2ch (Repetition Cycle 244s, at 4.19MHz) 





Special Ports 


Buzzer Output, 1 (Synchronous Output), Remote Control Transmission 








Notes Carrier Generator Circuit for Remote Controller built-in 
Package QFP084-P-1818 
Support Tool 





In-Circuit Emulator 


PX-ICE1870 / 80 + PX-PRB1876423 


| Piggyback Use EP1876423 as piggy in QFP084-P-1818 package. 


EP1876423 is corresponded to MN1872423. 


B EPROM built-in Type Use MN18P76423 (under development) in QFP084-P-1818 package. 


EPin Configuration 


ON NNN 


) 
) 
) 
) 














s22e22 858988 8 
Soa ae Seer : 
Livudsessiit t 
NnnowtrnonrWorntonwtornmnrvt NO Ono 
oe eee orrereeesttcecacadacreaee 
(ADIN1->) P21 GY yg BE cay, OO ag. POs gO pe Sey TO og. OD a OB 08 ge OP gle BOT (eS SBIO) 
(ADINO-+) P20 <> 2 62 P02 («+ SBTO) 
VREFH 3 61 P03 (> SBO1) 
VpD 4 60 P04 (— SBI1) 
osc2 <5 59 <> P05 ( SBT1) 
OSC1 6 58 |< —-> P06 («- PSBTO) 
Vss 7 57 |-—> P07 (_ RST) 
XI 8 56 | —> P10 («> TCIO0) 
XO 9 55 > P11 (> TCO1) 
eM H0 MN1872423/3223/4023/4823 = Pies IC) 
(SBT2 <4) P93 11 53 I< —-> P13 (O TCIO4) 
(SBI2->) P92 12 52 |< —> P14 (> TCO35) 
(SBO2 ~) P91 13 51 P15 (> RMOUT) 
(BUZZER <-) P90 14 50 P16 (> PWM1) 
VPP 15 49 |}<——-> P17 (> PWM 2) 
SEG15 <-) P67 <——— 16 48 }——> SYNC 


( ) 

(SEG14 <—) P66 <——_ 17 
(SEG13 <—) P65 <—— 18 
(SEG12 <-) P64 <——— 19 
(SEG11 <) P63 <——— 20 
( )}: P6252 





SEG10 + 


47 |—-> P80 (> DGT15) 
46 |——> P81 (+ DGT14) 
45 |——> P82 (> DGT13) 
44 |———> P83 (> DGT12) 
42 43 |-—> P84 (> DGT11) 


ihe) 
to?) 
De) 
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P60 <—_|8§ 
P57 <—— 
P56 <——_|& 
P55 <—— 
P54 <——_|© 
P53 <—— 
Poe <8 
Pl <———— 
PSO-as=12 
Bi <= 
P76 <—_|8 
Pi 
P74 <<——_& 
P< 
P72<—_18 
PA. <— 
P70 <——| 
P87 <——_| 8 
P86 <steel = 
P85 <—— 


% 
oO 

De i ead ody a ah al Ap eel ee ae a a ade ad 
SOKOSOOOSOHOOLFEREEFEEFEFEFES 
umonmomWdmoonmnontdodOddoOoOododooor 
DAHNHNHNANHHDHNNHNADAAGAAAAAS 


QFP084-P-1818E 


See the next page for electrical characteristics. 
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lectrical Characteristics 


Supply Current 


Operating Supply Current 


Supply Current at STOP 


A/D Converter Characteristics 


A/D Conversion Relative Error 


IDD1 fosc=8.38MHz, VDD=5V 
fxi=32kHz, VDD=3V 
IDD3 fxi=32kHz, VDD=3V 


(Ta=-20 to +70°C, VSS=0V) 





A/D Conversion Absolute Error 
VrefH=5V, VrefL=0V 


A/D Conversion Time 


refH 
Reference Input Voltage 


Analog Input Voltage VADIN 


fosc=4.19 / 8.38MHz 





MN1872423 / 3223 / 4023 / 4823 0 


8/ 


_} MN1872497 


Wye MTB SSS 
FRAM(Qebit) SSB 


With Sub-clock operated 122s (at 2.2 to 5.5V, 32.768kHz) 


B interrupts eRESET ¢ExternalO °External1 ¢External2 e¢External3 e¢TimerO e¢Timeri ¢Timer2 


eTimer3 ¢SerialQ ¢Serial1 *KeyScan ¢ Auto RAM Data Transmission ¢ Reserve 


8 Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator, Pulse Width 
Measurement) 
Clock Source ............... 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of Timer 2 
(Clock Flag), 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock, 1/1, 1/4, 1/16, 
1/64 of External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output) 


Clock Source .............6 1/16, 1/64, 1/256, of System Clock, OSC Oscillation Clock, Overflow 
of Timer Counter 0 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Clock function, Time Base) 





Clock Source ............0. 1/4096 of System Clock, 1/128 of XI Oscillation Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 

Timer Counter 3 : 8-bit x 1 (Event Count) 
Clock Source ............0. 1/1, 1/4, 1/16 of System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 3 

Watchdog 

Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length MSB/LSB 
selectable,Clock Polarity selectable, Start Condition function) 

Clock Source .............0 1/8, 1/16, 1/32 of System Clock, Timer Clock, SBTO Pin Input, PSBTO Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB 
selectable, Start Condition function) 
Clock Source ..........0.6. 1/1, 1/8, 1/16 of System Clock, SBT1 Pin Input, Timer Clock 


(Connectable} — Serial 0 + Serial 1 


1/0 Ports | 1/0 e Joint use: 22 © Specified pull-up Resistor available : 18 (Software Programmable) 
¢ Specified pull-down Resistor available : 8 (Software Programmable) 
iE 


High Voltage Output | 26 | * Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 26 
* Specified pull-down Resistor available : 16 (Mask Option) 














A/D Inputs 8-bit x 4ch (with S/H) 

FLP 8 to 16 Segments x 10 to 18 Columns 

PWM 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz), 8-bit x 1ch (Repetition Cycle 244ys, at 4.19IMHz) 
Special Ports Buzzer Output, Remote Control Reception 

Package QFH064-P-1414B 
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MN1872457 3 





Electrical Characteristics 


Support Tool 















Supply Current 


DD1 | ——sfoso-B.4MHz | = oar ICmAL 
Operating Supply Current Los | 20 | ma | 
IDD2 fx=32kHz, VDD=3V 

Supply Current at STOP IDD3 


A/D, D/A Converter Characteristics 


Parameter 


A/D Conversion Absolute Error | 
: a VrefH=5V, VrefL=0V 
A/D Conversion Relative Error aa 
A/D Conversion Time ae fosc=4.19 / 8.38MHz 
Analog Input Voltage VADIN fd VSS 

















VDD=3V 











Pat Condition 









In-Circuit Emulator 


PX-IGE 1870 / 80 + PX-PRB1876457 





EPROM built-in Type 


E Pin Configuration 


Use MN18P73257 QFP064-P-1414B package. 


(ADIN1—) P25 
(ADINO—) P24 
(PWM1<-) P23 
(TCIOO+) P22 
(TCO1+) P24 
(PSBTO—) P20 
(IRQ1—) P15 
(IRQO—) P14 
(PWMO=-) P13 
(TCI3—+) P12 
(BUZZER) P11 
(IRQ2—) P10 
(RST+) P07 
(SBT1++) P06 
(SBI1—) P05 
(SBO1+-) P04 


a a a a 


Sw See ee Te 


a oO 
Z2 
Qa 
<< 
wake 
ON 
AN 
ao 


OSc2 
VDD 
VPP 
P50 
P51 
P52 
P53 
P54 
P55 
P56 

















4 49 48 | ——> P57 (SEG7) 
2 47 |-——> P60 (SEG8 / DGTO) 
3 46 |—> P61 (SEG9 / DGT1) 
4 45 |—> P62 (SEG10 / DGT2 
5 44 |——> P63 (SEG11 / DGT3 
6 43 |—> P64 (SEG12 / DGT4 
7 

8 


41 |-—> P66 (SEG14 / DGT6 


( 
( 
( 
( 
( 
( 
( 
( 
40 | ——> P67 (SEG15 / DGT7 
( 
( 
( 
( 
( 
( 
( 


) 

) 

) 

42 |—> P65 (SEG13 / DGT5) 

) 

MN1872457 ) 


P70 (DGT8) 
38 |—> P71 (DGT9) 





12 37 | P80 (DGT10) 
13 36 }—> P81 (DGT11) 
14 35 L-—> P82 (DGT12) 
15 34 |———> P83 (DGT13) 
16 33 |———> P84 (DGT14) 
17 18 19 0 21 29 23 24 25 26 27 2g 29 30 31 32 
On r ooenm~nvownnwtr dndnt ~r OM OO WO 
oo o o of Tver vuwyt vt tft © DO OW 
O?aaqdaeaaeaadkeaedaadaia ada Oo 
oe a ea Fork 
Ele O86 ere 
a iam Qa 
BIB BoE as 


QFH064-P-1414B 
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_} MN1873260 


MtypeWINTB732600 

ROM (x8-bith 

MRAM (x8-bit) AB 
With Sub-clock operated 122us (at 2.2 to 5.5V, 32kHz) 





*RESET «External *TimerO ¢Timer1 e¢Timer2 *Timer3 ¢Timer4 
© Serial 0 *Serial1 °Serial2 *Auto RAM Data Transmission ~ Reserve 


Interrupts 


ii Timer Counter Timer Counter 0 : 8-bit x 1 (Reload Function, Counter Halt) 
: Clock Source ..............6. 1/1, 1/8, 1/16 of System Clock, 1/8192 of XI Oscillation Clock 
Interrupt Source ............ Underflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Reload Function, Counter Halt) 
Clock Source ...........000. 1/1, 1/32, of System Clock, OSC Oscillation Clock,1/1 of XI Oscillation Clock 
Interrupt Source ............ Undertlow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Reload Function, Timer Output, Counter Halt) 
Clock Source .............0.. 1/4, 1/16, 1/64 of System Clock, 1/2 of External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Reload Function, Event Count, Timer Output, Counter Halt) 
Clock Source ................ 1/1, 1/32 of System Clock, 1/1 of XI Oscillation Clock, 1/2 of External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Reload Function, Event Count, Timer Output, Counter Halt, PWM Output) 
Clock Source ............00. 1/1, 1/4 of System Clock, 1/16 of XI Oscillation Clock, 1/2 of External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 4 


Wathdog : 14-bit x 1 (Watchdog) 


Clock Source .............. 1/32768 of System Clock 
Interrupt Source ............ Reset at 1/216 of System Clock 
W Serial Interface Serial 0, 1: 8-bit x 1 (Synchronous Type, Transmission/Reception of variable bit length, MSB/LSB 
selectable,Clock Polarity selectable, Start Condition function) 
Clock Source ...........00. 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer 3 Output Clock 





Serial 0 : SBTO Pin Input, PSBTO Pin Input 
Serial 1 : SBT1 Pin Input 


Serial 2 : 8-bit x 1 (Synchronous Type, I?C, UART selectable) 
Simple I’?C : Dedicated single master, 8-bit+ACK bit length transmission / reception, start state, stop state 
Simple UART : Start + 5- to 8-bit + 1- or 2- step timer setting transmission rate 
Clock Source ............000. 1/8, 1/32, 1/128 of System Clock, 1/8 of Timer 4 Output Clock 
Serial 0 + Serial: 1 
MN1500 / MN1700 / MN1860 / M1870 / MN1880 series 


I/O Ports | 1/0 53 | ¢ Joint use : 53 
¢ Input/Output selectable (by 1-bit) 
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MN1873260 0 





Electrical Characteristics 
Supply Current 


_ Condition 





Support Tool 
In-Circuit Emulator PX-ICE 1870 / 80 + PX-PRB1873260 








EPROM built-in Type Use MN18P76460 QFS064-P-1414 package. 





Pin Configuration 


gs 
of == 
vk 
9 
Oa NO Ff a 
PRUHOAOS 
BAanVooO 
xx DREFREE Re 
Fematft 4 


SS Nese ae 








46|}<—> P31 
45|<——> P32 
44\<——_> P33 
43|<——> P34 
42|\<——> P35 
41|<——> P36 
40|<——> P37 
39|<—> P20 
38|<—> Pat 
37|\<> P22 
36|\<> P23 
35|<—> P24 
34|<——> P2d 
33|<—> P26 


ees P27 (+TCl4) 


31—K-——> P10 (IRQO) 


30 P11 (IRQ1) 
29 P12 (IRQ2) 


28K——>_ P13 (IRQ3) 


27 P14 (IRQ4) 
26 P15 (SENS/IRQ5) 


P46 
P45 
P44 
P43 
P42 
P41 
P40 





P57 25> P00 (-SBOO) 
P56 MN1873260 24<——> P01 (+SBIO) 
P55 23}<-—> P02 (SBTO) 
P54 22> P03 (—SBO1) 
P53 21<—> P04 (+SBI1) 
P52 20 P05 (SBT1) 
P54 19 P06 (PSBTO) 
P50 18 P07 (NRST) 
SYNC 17 VREFL 











osct = 3 
mes 
a 

P67 _ 
P62 = 
— 


P66 
P65 
P64 
P63 


SN DOD ea 


ee ee ed 


QFS064-P-1414 
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1 MN1871274 


Wye ~~~ MNT871274 (ES (Engineering Sample) available) = 
ROM (x8-bit) AK 
MRAM (x8-bit) 





Interrupts eRESET eExternalO External! eTimerO e¢Timer1 ¢Timer2 *Remote Control eMOSD 
ETimer Counter — Timer Counter 0 : 8-bit x 1 
Clock Source .............0. 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source uuu... 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Base Counter 


Clock Source ............0. 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8, Timer Counter 2 
Watchdog 
1/0 Ports a F e Joint use: 10 © General use : 10 
Input 1 | ¢ Joint use: 1 

PWM 2——————~«*«~HEK AC, BHC 
WSpecialPors == = ~~—~—~—~—«sHsyncdetection, RemoteControlReception = = = | 
ECRTIC = = —__ Single OSD built-in(MenuOSD:12x18,128 letters) = 
Package j--  spipo4-P-0600 00S 


B Electrical Characteristics 


A/D Converter Characteristics 





A/D Conversion Absolute Error fosc=12MHz 
Analog Input Voltage VAD} | VSS 
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MN1871274 0 


Support Tool 
Bf in-Circuit Emulator PX-ICE1870/80+PX-PRB1876476 


H EPROM built-in Type Use EP18P76476 with converting P-board from SDIP064-P-0750 to SDIP042-P-0600. 


Use MN18P73284 (under development). 


E Pin Configuration 








PO6 - RMIN ——> 1) VSS 
ADINO ——>} 2 > OSC2 
ADIN1 ——>} 3 OSC1 

ADIN2 (P50) <——>} 4 VDD 

ADIN3 (P51) <>} 5 POO 

ADIN4 (P52) <>} 6 P03 

ADIN5 (P53) <——>|}_ 7 P04 - IRQO 

ADING (P54) <>} 8 IRQ1 + VSYNC 

ADIN7 (P55) <——>| 9 P07 -/ RST 

ADIN8 (P56) <——>}_ 10 ———> PWM : VOI 

ADIN9 (P57) <——>}_ 11. MN1871274 32 |__svowt 

CM ——>} 12 ——>vowe2 
SYNC <——_| 13 ——>VOw3 
PWM1 <—— ——>VOB 
PwM2 <——. Pi6-SD 
PWM3 <—— HSYNC 
PwmM4 <—— P40 
PWM5 <—— P41 

P47 <> P42 

P46 <> P43 

P45 <—> P44 





SDIP042-P-0600 
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_} MN1871681 


Type MIN1871681 (under development) 
ROM (x8-bit) 16K 
RAM (x8-bit) 320 


2/3 dividing 0.5ys (at 4.5 to 5.5V, 12MHz) 














Minimum Instruction Execution Time 





Interrupts eRESET e¢E€xternalO eExternal1 e¢TimerO e¢Timer1 eTimer2 ¢(I’C * Remote Control 
e MOSD 
Hf Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source ...........00 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 
Timer Counter 1 : 8-bit x 1 
Clock Source .............06 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 
Time Base Counter 
Clock Source ...........06 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog Timer 
Hf Serial Interface ?C x 1 (Two bus line system) 
1/0 Ports a 7) e Joint use : 12 © General use : 8 
Input 1 | ¢ Joint use : 1 
H A/D Inputs 5-bit x 10ch (without S/H) | 
FPpwm 14-bit x 1ch, 8-bit x 5ch (All PWM are 5V ; not connectable to 12V systems) 
i Special Ports Hsync detection, Remote Control Reception 
I crc Single OSD built-in (Menu OSD : 12 x 18, 256 letters) | 
a Notes Remote Control Data Detection Circuit built-in | 
i Package SDIP042-P-0600 : 


W Electrical Characteristics 


A/D Converter Characteristics 


F AD Conversion Time fosc=12MHz 
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MN1871681 3 


Support Tool 
In-Circuit Emulator PX-ICE1870 / 80+PX-PRB1876476 


f EPROM built-in Type Use MN18P76476 with converting P-board from SDIP064-P-0750 to SDIP042-P-0600. 


Use MN18P73284 (under development). 


B Pin Configuration 








P06 - RMIN ——-> ie VSS 
ADINO (SDA1) <——>| 2 ——>OSC2 
ADIN1(SCL1) <——} 3 OSC1 
ADIN2 (P50) <>} 4 VDD 
ADIN3 (P51) <> 5 POO (SCLO) 
ADIN4 (P52) <>} 6 P01 (SDAO) 
ADIN5 (P53) <——>} 7 P04 + IRQO 
ADIN6 (P54) <——| 8 IRQ1 + VSYNC 
ADIN7 (P55) <——| 9 PO7 + / RST 
ADIN8 (P56) <——}_ 10 —->PWM : VOI 
ADIN (P57) <——|_ 11 MN1871681 ——>Vowt1 

CM ——> ——>VOowe2 
SYNC <—— ——>VOW3 
PWM1 <—— ——>VOB 
PWM2 <——— P16°SD 
PWM3 <—— HSYNC 
PwM4 <——— P40 
PWM5 <—— P41 

P47 <—_> P42 

P46 <—> P43 

P45 <<—> P44 





SDIP064-P-0750 
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—) MIN1873284 


i Type MN1873284 (under development) 
Rom (x8-bit) 32K 
PRAM (x8-bit) 640 


2/3 dividing 0.5p1s (at 4.5 to 5.5V, 12MHz) 













Minimum Instruction Execution Time 


Interrupts eRESET e¢ExternalO ¢Externali *TimerO e¢Timer1 ¢Timer2 ¢I?C * Remote Control 
e MOSD 
HB Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source ............06.. 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source .............00 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Base Counter 


Clock Source .............0 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog Timer 
1/0 Ports WO 20) ¢ Joint use : 12 * General use : 8 
Input 1 | + Joint use : 1 

HADinpus =  SbitxiOchwithoutSH) 
PPwM  ——<“i‘C™~™~CCCsSAG bi X TH, B-bItX Sch (A! PWM are SV; not connectable to12Vsystems) 
WSpecial Ports =. | ~—~—~—~—sHsyncdetection,RemoteControlReception == == = = = | 
EcRIC = Single OSD built-in (CaptionMenu:12x18,320letters) | 
Pakage jo spipod-p-o600 = © SS 


Wf Electrical Characteristics 7 | 


A/D Converter Characteristics 


A/D Conversion Time fosc=12MHz 
pay pat Vtogs [vag 


(Ta=-20 to+70°C, VDD=5.0V, VSS=0V) 
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Support Tool 


MN1873284 4 


in-Circuit Emulator PX-ICE1870 / 80+PX-PRB1 876476 
EPROM built-in Type Use MN18P76476 witn converting P-board from SDIP064-P-0750 to SDIP042-P-0600. 


Use MN18P73284 (under development). 


E Pin Configuration 








Po6 - RMIN-——>} ; vss 
ADINO (SDA1) <——} 2 ———>OSC2 
ADIN1 (SCL1) <—— 3 OSC1 

ADIN2 (P50) <——>} 4 VDD 

ADIN3 (P51) <——} 5 POO (SCLO) 

ADIN4 (P52) <——>| 6 P01 (SDAO) 

ADIN5 (P53) <——}_ 7 P04 + IRQO 

ADING (P54) <——| 8 IRQ1 + VSYNC 

ADIN7 (P55) <——} 9 PO7 -/ RST 

ADIN8 (P56) <——> ——> PWM - VOI 

ADIN9 (P57) <——>|_ 11 MN1873284 32 |}——>Vvowt 

CM ——> ——> vow2 
SYNC <—— ——> Vows 
PwM1 <—— ——> VOB 
PWM2 <—— P16-SD 
PWM3 <——- HSYNC 
PWM4 <——— P40 
PWM5 <—— P41 

P47 <—> P42 

P46 <<—_> P43 

P45 <—> P44 





SDIP042-P-0600 
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-) MIN1871675 


a Type MN1871675 
Rom (x8-bit) 16K 
PRAM (x8-bit) 320 


2/3 dividing 0.5p1s (at 4.5 to 5.5V, 12MHz) 










Minimum Instruction Execution Time 


Interrupts eRESET ¢ExternalO ¢External1 ¢TimerO e¢Timeri .*Timer2 *Remote Control «Line 21 
| ¢ COSD : 
Hf Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source ..........00- 1/1, 1/4, 1/16, 1/64 of System Clock | 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source ............065 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Base Counter 


Clock Source .............6 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 


1/0 Ports VO RAY ¢ Joint use : 3 
ft [ra 


High Voltage Output | 7 | *Nch Open-drain (Breakdown Voltage 12V) : 7 


Bap Inputs 5-bit x 10ch (without S/H) 
Ppwm 14-bit x 1ch (Repetition Cycle 16s, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16us, at 12MHz) 


D Converter Characteristics 


A/D Conversion Time fosc=12MHz 
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Support Tool 


MN18711675 


In-Circuit Emulator PX-ICE1870 / 80, PX-PRB1876476 (under development) 
EPROM built-in Type Use MN18P76476 in SDIP064-P-0750. 


Pin Configuration 






P06 * RMIN ——>| 10 


ADINS (P56) 
ADIN (P57) 


6 
MN1871675 








Vss 
osc2 
62|<—— OSC1 
VDD 
60 |<—> P00 
59 |<—> P01 
58|<—> P02 
57 |< —> P03 
56 |< > P04 + IRQO 
55 |< —— IRQ1 - VSYNC 
54|<—> P07 + /RST 
53 | > P60 
52|_> P61 
51|-—_> P62 
50|——> P63 
49|——> P64 
48|——> P65 
47| > P66 
46|—> PWM « (VOI) 
45|——> SPWM 
44|__> vowt 
43|___> vow2 
42|——> VOW3 
41|—> VOB 
P16 
HSYNC 
VSS 
P20 
—> P21 

P40 

P41 

P42 





SDIP064-P-0750 
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_} MN1873265 


MType 0 —“sONINIS7I2650€¢6€6€0€@€0€@€0€@0000©™©—O~—C 
ROM (x8-Dit) 
MRAM (x8-bit) TT 
[Minimum instruction ExecutionTime = st—=<i*é‘—~*~*«éBivingQ OSS (ab 4.5 t05.5V,12MHZ) 





Interrupts *RESET ¢ExternalO External! ¢TimerO *Timer1 ¢Timer2 Remote Control *Line 21 
¢ COSD 
HTimer Counter — Timer Counter 0 : 8-bit x 1 
Clock SOUICE ............005 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source ...........000 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Base Counter 


Clock Source .............0 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 


1/0 Ports a Fr e Joint use : 3 
a Ba 


High Voltage Output | 7 | * Nch Open-drain (Breakdown Voltage 12V) : 7 


Pap Inputs 5-bit x 7ch (without S/H) 
FPpwm 14-bit x 1ch (Repetition Cycle 16s, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16us, at 12MHz) 


A/D Converter Characteristics 





- A/D Conversion Time fosc=12MHz 
Analog Input Voltage VAD paar VSS 
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MN1873265 0 


Support Tool 
B in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1876462, PX-PRB1876476 (under development) 


H EPROM built-in Type Use MN18P73213 in SDIP064-P-0750 package. 


B Pin Configuration 









P06 - RMIN ———| 102) Vss 
ADINO osce2 
ADIN1 ———>13 62|< —— OSC 1 

P50 <> 4 VDD 
ADIN3 ———>| 5 60|<—> P00 
ADIN4 ——>1 6 59|<——> P01 
ADINS 58|<—> P02 

P54 <—_>1 8 57 |< > P03 

P55 <I} 9 56|<——> P04 + IRQ0%* 

ADINS (P56) <> 10 55|<——. IRQ1 + VSYNC 
ADINQ (P57) <>) 11 54|<—> P07 + /RST 

CM 53|_> P60 
SYNC <—— 13 52|_——> P61 
PWM1 <——| 14 51|—> p62 
PWM2 <—— is 50|-——> p63 
PWM3 <——1 i6 4g|_—_> pea 
Pwm4 MN1873265 4.1 _s, pgs 
PWM5 <1 18 47|__> p66 
PWM6 <1 19 46|—> PWM « (VOT) 
PWM7 <1 20 45|_—_> SPWM 
PWM8B <1 24 44|-—_> vowt 
AVDD 43|_> vow2 
CREF <——|23 42|—> vow3 

VPH <——_] 24 4) SOB 

VCP <——_| 25 P16 
CVBS HSYNC 
AVss Vss 

P47 P20 

P46 <——>| 29 Pot 

P45 P40 

P44 P44 

P43 P42 


SDIP064-P-0750 
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1 MIN1874083 


ETye = ti(‘i‘SOSOSOCOCOCOCOC INI 74083 (under development) = t—(i‘:™sS 
ROM (x8-bit) GT 
PRAM(xé-bi) © 600 











Interrupts ¢RESET ¢External0 ¢External1 ¢TimerO ¢Timer1 *Timer2 ¢/C 
e Remote Control «Line 21 
. ¢ COSD 
Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source .............0. 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source .........0.0. 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Base Counter 


Clock Source ............000.. 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 
H Serial Interface ?C x 1 (Two bus line system) 


I/O Ports WO RAY e Joint use : 5 
a 


Output 7 | *Nch Open-drain : 7 
A/D Inputs 5-bit x 7ch (without S/H) 
i PWM 14-bit x 1ch (Repetition Cycle 16s, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16s, at 12MHz) 
(All PWM are SV ; not connectable to 12V systems) 


WSpecialPors = = RemoteControlReception = = | 
RCRIC = =——CC «Single OSD built-in (Caption OSD: 12x26, 256 letters) == 
EPackage j-  SDIPOAPO0 


A/D Converter Characteristics 


FAD GonversionTime | TAD | fosoniowee | 8 ||| os 
A 9 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 
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MN1874083 0 


Support Tool 
8 in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1879682, PX-PRB1879682 (under development) 


Hf EPROM built-in Type Use MN18P79682 in SDIP064-P-0750 package. 


E Pin Configuration 














P06 - RMIN 1O 64 Vss 
ADINO (SDA1) 2 63 OSC2 
ADIN1 (SCL1) <3 62 |<—_—— OSC 1 

P50 4 61 VDD 
ADIN3 5 60 |<——> P00 (SCLO) 
ADIN4 6 59 |<——> P01 (SDAO) 
ADIN5 ———>\7 58 |<——> P02 

P54 <— 8 57 |<—_> P03 

P55 <—19 56 |<——> P04 - IRQO 

ADINS (P56) rae 10 55|<—— IRQ1 - VSYNC 
ADINQ (P57) 1 54 |<——> P07 « /RST 

CM = 5 12 53 |——> P60 
SYNC <——1 13 52|——> P61 
PWM1 <——| 14 51|-——> P62 
PWM2 <——| 15 50 +——> P63 
PWM3 <———| 16 49|——> P64 
PWM4 <——1 17 MN1874083 48|+——> P65 
PWM5 <——_-+5 18 47 |——> P66 
PWM6 <——| 19 46 |——> PWM «(VO]) 
PWM7 <—_-| 20 45|—_> SPWM 
PWM8 <——_} 21 44|——> vow 

AVDD 22 43 |-—_> VOW2 
CREF <—— 23 42/——> VOW3 
VPH <——_| 24 41|———> VOB 
VCP <—— 25 40 P16 
CVBS 26 39 HSYNC 
AVSS 27 38 VSs 

P47 28 37 P20 

P46 29 36 P21 

P45 30 35 P40 

P44 <——>} 31 34 P41 

P43 <——>} 32 33 P42 


SDIP064-P-0750 
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1 MIN1874085 


tye = MNT874085 (underdevelopment) ° | 
MRAM (x8-bit) I 























| Interrupts eRESET eE&xternalO ¢Externali1 eTimerO e¢Timer1 e¢Timer2 e¢Remote Control «Line 21 
¢ COSD 
Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source ............04. 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source uu... 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Base Counter 


Clock Source ...........0.00. 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 


1/0 Ports WO Rt ¢ Joint use : 3 
a 


Output | 7 | *Nch Open-drain : 7 


H A/D Inputs 5-bit x 7ch (without S/H) 
FPpwm 14-bit x 1ch (Repetition Cycle 16s, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16us, at 12MHz) 
(All PWM are SV ; not connectable to 12V systems) 


WSpecialPorts = | ~RemoteControlReceptin = tt ti (i‘;‘i; 
MCRIC = = = =~—_—_—Cs Single OSD built-in (Caption OSD: 12x26, 256 letters) = 
WPackage | SDiPOsPor0 


A/D Converter Characteristics 


A/D Conversion Time fosc=12MHz 
Analog Input Voltage VAD ee VSS 
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Support Tool 


MN1874085 0 


B in-Circuit Emulator PX-1CE1870 / 80 + PX-PRB1879682, PX-PRB1879682 (under development) 
H EPROM built-in Type Use MN18P79682 in SDIPO64-P-0750 package. 


E Pin Configuration 


Pu6 + RMIN 
ADINO 
ADIN1 

P50 

ADIN3 
ADIN4 
ADIN5 

P54 

P55 

ADINB (P56) 
ADINQ (P57) 
CM 


Oo ON DON FF WO MP = 













O 


Vss 
OSC2 

62 \<-—— 0501 

VDD 

60 |}<——-> POO 
So Pot 

58 |}<—> P02 

57 |<——> P03 

56 |}<——> P04 : I[RQO 
55 |}<——.__ IRQ1 + VSYNC 
54 |}<——> P07 - /RST 
53 }———> P60 

3 52 |——> P61 

4 51 |———> P62 

5 50 |——> P63 

6 49 |——> P64 

; MN1874085 me See 

8 47 => P65 

9 46 |——-> PWM « (VOI) 
0 45 }——__> SPWM 

1 44 |——__> Vow 
VOW2 

3 VOW3 

4 4 VOB 

5 P16 
HSYNC 
VSS 

P20 

P21 

P40 

P41 

P42 





SDIP064-P-0750 
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<1 MN1874876 





i Type | MN1874876 
Rom (x8-bit) : 48K 
PRAM (x8-bit) 928 
Minimum Instruction Execution Time 2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz) 
i Interrupts eRESET e¢ExternalO ¢E&xternal1 ¢External2 e¢External3 eTimerO e¢Timer1 © Timer 2 
¢!2C Serial *Remote Control *Line21 * MOSD e COSD 
Ef Timer Counter Timer Counter 0 : 8-bit x 1 
Clock SOUrCe ............006 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source ............06. 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Base Counter 


Clock Source ................. 1/4096 of System Clock 

Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 
Counter for Clock (Clock function) 
AC Counter 





Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable, 
Clock Polarity selectable, Start Condition function) 
Clock Source ...........000 System Clock 


Serial Interface 


I2C x 1 (Two bus line system) 


1/0 Ports a ¢ Joint use : 28 
a aL 


High Voltage Output | 7 | *Nch Open-drain (Breakdown Voltage 12V) : 7 


FAD Inputs 5/7-bit x 10ch (without S/H) | 
TPpwm 14-bit x 1ch (Repetition Cycle 16ys, at 12IMHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16ys, at 12MHz) 


WSpecial Ports = ~—~—~—~—«sHsyncDetection, RemoteControlReception = st titi‘; Ott 
ECRTIC = =—_ Double OSD built-in (Menu OSD: 12x 18, 256 letters, Caption OSD: 12x26, 176letters) 
EPackage j- SDIPOAPO0 
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MN1874876 3 





Electrical Characteristics 
A/D Converter Characteristics 


Parameter . 2 Symbol Condition : 


A/D Conversion Time fosc=12MHz 9/12 





Support Tool 
In-Circuit Emulator PX-1CE1870 / 80 + PX-PRB1876462, PX-PRB1876476 (under development) 








EPROM built-in Type Use MN18P76476 in SDIP064-P-0750 





Pin Configuration 











P06/RMIN ——>} 1C) Vss 
ADINO (SDA1) <——> 2 OSC2 
ADIN1 (SCL1) 62 |<—— OSC1 

ADIN2 (P50) <——> VDD 

ADINS3 (P51) <—> 60 |<—-> P00 (SCLO) 
ADIN4 (P52) <>} 59|<——> P01 (SDA) 
ADIN5 (P5 58|<—> P02 (SBTO) 


ADING6 (P54) <—> 57 |< > P03 (SBDO) 
ADIN7 (P55/IRQ2) <——> 9 56 |< —{>)P04/IRQ0%* 
ADIN8 (P56/IRQ3) <>} 10 55 |< ——. P05/IRQ1/VSYNC 


ADINQ (P57/ACIN) <——>} 11 54|<—> P07/RST 


) 
) 
3) 
) 
) 
) 








CM —— >} 12 53 |_——> P60 
SYNC <—— 13 52|—_> P61 
PWM1 (P30) 51|——-> P62 
PWN2 (P31) 50|_——> P63 
PWM3 (P32) 16 49|__> P64 
PWM4 (P33) MN1874876 4.) _s, pes 
PWM5 (P34) 47 |__> P66 
PWM6 (P35) P10 (PWM/VOI) 
PWM7 (P36) 45|_——> P11 (SPWM) 
PWMB (P37) P12 (VOW1) 
AVDD P13 (VOW2) 
CREF <——J 23 P14 (VOWS) 
VPH <—— 24 P15 (VOB) 
VCP <——] 25 P16/SD 
CVBS HSYNC 
AVSS ———— VSs 
P47 P20/XI 
P46 P21/XO 
P45 P40 
P44 P41 
P43 P42 


SDIP064-P-0750 


P04 ¢ IRQO terminal 


TYPE A | Stand-by function is availabe 
TYPE B | Stand-by function is not available I/O terminal 


107 


1) MN1874878 | 


lie BT 
a 


¢|?C Serial e Remote Control «Line 21 
¢MOSD *COSD 


Bf Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source ......... ce 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source ............06 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Base Counter 


Clock Source ..........000. 1/4096 of System Clock 

Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 

Counter for Clock (Clock function) 

AC Counter 





Serial Interface Serial 0 : 8-bit x 1 (Transmission / Reception of variable length, Transfer direction of MSB/LSB selectable, 


Colck Polarity selectable, Start Condition function) 
Clock Source .............0. system Clock 


PC x 1 (Two bus line system) 


1/0 Ports a i ° Joint use ; 29 
it oa 


High Voltage Output | 7 | *Nch Open-drain (Breakdown Voltage 12V) : 7 


Fa/D Inputs 5/7-bit x 10ch (without S/H) 
i PWM 14-bit x 1ch (Repetition Cycle 16us, at 12MHz), 8-bit x 8ch (Repetition Cycle 32s, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16ys, at 12MHz) 


[Special Ports = = ~~—~—~—~—«sdHsync Detection, RemoteControlReception = 
WCRTC Double OSD builtin (Menu OSD - 12x 18, 256 letters, Caption OSD 12x26 17életters) —~=~=~C*~*~*S~S*S 
MPackage j=  SDIPOAPO0 


A/D Converter Characteristics 






AD ConversionTime | TAD | _fosostowkz faz) || ws 
mol ——S—~i vss | [vo 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 
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MN1874878 0 


Support Tool 
Bf in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1876462, PX-PRB1876476, PX-PRB1879682 


B EPROM built-in Type Use MN18P79682 in SDIPO64-P-0750 package. 


(PWM are 5V ; not connectable to 12V systems) 


H Pin Configuration 









ADIN7 (P55/IRQ2 
ADIN8 (P56/IRQ3) <——>} 10 
ADIN (P57/ACIN) <——> 11 


56 |< +>) P04/ IRQ0*%* 
55 |<———. P05/IRQ1/VSYNC 
54|<——> P07/RST 


PO6/RMIN Vss 
ADINO (SDA1) <——>| 2 OSC2 
ADIN1 (SCL1) 62 |<——. OSC1 

ADIN2 (P50) VDD 
ADIN3 (P51) 60 |<——-> P00 (SCLO) 
ADIN4 (P52) <—>| 59 |<——> P01 (SDAO) 
ADIN5 (P53) <——> 58 |< > P02 (SBTO) 
ADING (P54) 57 |< > P03 (SBDO) 

) 

) 

) 


CM 53 |———> P60 

SYNC  — 13 52 |---_> P61 
PWM1 (P30) 51 |-—_> P62 
PWM2 (P31 50|———> P63 
de ae MN1874878 “2; > P64 
33 7 48 |\——> P65 


( 
( 
( 

PWM4 ( 
( 
(P35 P10 (PWM/VOI) 
( 


) 

) 
P33) 
P34) 47 |——> P66 
P35) 

) 








PWM7 (P36 45|_——> P11 (SPWM) 
PWMB (P37) P12 (VOW1) 
AVDD P13 (VOW2) 
CREF <——_| 23 P14 (VOWS) 
VPH P15 (VOB) 
VCP <—— 25 P16/SD 
CVBS HSYNC 
AVSs WS 
P47 P20/XI 
P46 P21/XO 
P45 <>} 30 P40 
P44 <>} 31 P41 
P43 P42 


SDIP064-P-0750 


* P04 ¢ IRQO terminal 


TYPEA | Stand-by function is availabe Input terminal 
TYPEB_ | Stand-by function is not available I/O terminal 
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_] MN1876476 


a Type MN1876476 
FRom (x8-bit) 64K 
BRAM (x8-bit) | 928 | 





Minimum Instruction Execution Time 2/3 dividing 0.5p1s (at 4.5 to 5.5V, 12MHz) 
i Interrupts *RESET External ¢External1 ¢External2 *External3 *TimerO *Timer1 *Timer2 
¢|2¢ ¢Serial * Remote Control eLine21 * MOSD » COSD 
Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source ............0 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source ...........000 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Base Counter 


Clock Source .............00- 1/4096 of System Clock 

Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 
Counter for Clock (Clock function) 
AC Counter 





Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable, 
Clock Polarity selectable, Start Condition function) 


Serial Interface 


Clock SOUICE ............60 System Clock 


I2€ x 1 (Two bus line system) 


/0 Ports VO 86 + Joint use : 28 
a Ed 


High Voltage Output | 7 | + Nch Open-drain (Breakdown Voltage 12V) : 7 


Fa Inputs 5/7-bit x 10ch (without S/H) | 
TPwm 14-bit x 1ch (Repetition Cycle 16s, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), | 


7-bit x 1ch (Repetition Cycle 16us, at 12MHz) 


a Special Ports Hsync Detection, Remote Control Reception 

WCRTC Double OSD built-in (Menu OSD : 12 x 18, 512 letters, Caption OSD : 12 x 26, 176 letters) 

a Notes Remote Control Data Detection Circuit built-in i 
a Package SDIP064-P-0750 
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MN1876476 0 


Wf Electrical Characteristics 


Support Tool 





"A/D Conversion Time | Conversion Time — 
Analog Input Voltage 


A/D Converter Characteristics 


: Te he ES ae ty : nm ate AAG 


fosc=12MHz 


VAD 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 


B in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1876462, PX-PRB1876476 (under development) 
H EPROM built-in Type Use MN18P76476 in SDIP064-P-0750 package. 


Pin Configuration | 






P06/RMIN 1C) Vss 
ADINO (SDA1) 2 OSC2 
ADIN1 (SCL1) 3 62 |<——- OSC 1 

ADIN2 (P50) <——>} 4 VDD 

ADINS (P51) 5 60|<——> P00 (SCLO) 

ADIN4 (P52) 6 59 |<——> P01 (SDAO) 

ADINS (P53) 7 58 |<——> P02 (SBTO) 
8 


ADING (P54) 
ADIN7 (P55/IRQ2) <——>} 9 














57|<——> P03 (SBD0) 
56 |<—{>) P04/ IRQ0X 


ADINS (P56/IRQ3) 55|<—  P05/IRQ1/VSYNC 
ADINQ (P57/ACIN) 54|<—> PO7/RST 
cM 53|__> P60 
SYNC <—_13 52> P61 
PWM1 (P30) 51|_> Pe2 
PWM2 (P31) 50|—> Pes 
PWM (P32) 16 49|—> P64 
PWM4 (P33) MN1876476 4.1 _s pgs 
PWM5 (P34) 471 P66 
PWM6 (P35) P10 (PWM/VOI) 
PWM7 (P36) 45|—> P11 (SPWM) 
PWMs (P37) P12 (VOW1) 
AVDD P13 (VOW2) 
CREF <—_| 23 P14 (VOWS) 
VPH <——1 24 P15 (VOB) 
VCP <—_] 25 P16/SD 
CVBS HSYNC 
AVSS __ vgg 
p47 <I 28 P20/xXI 
P46 P21/XO 
P45 P40 
P44 Pat 
P43 Pao 





SDIP064-P-0750 


*% P04 ¢ IRQO terminal 


TYPEA | Stand-by function is availabe Input terminal 
TYPEB | Stand-by function is not available I/O terminal 
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(1 MN1876478 


Mtye ti(i‘“s;~i‘“‘“‘l INIT EU 
FRoMos-bi) KO 
BRAM (x8-bith 


¢|2¢ «Serial «Remote Control *Line21 * MOSD « COSD 


EB Timer Counter Timer Counter 0 : 8-bit x 1 
Clock Source .............08 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source .............06 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Base Counter 


Clock Source ...........00. 1/4096 of System Clock 

Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 
Counter for Clock (Clock function) 
AC Counter 





Serial Interface Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable, 


Clock Polarity selectable, Start Condition function) 
Clock Source .............005 system Clock 


I2C x 1 (Two bus line system) 


1/0 Ports VO 86 ° Joint use : 29 
aan 


High Voltage Output | 7 | «Nch Open-drain (Breakdown Voltage 12V) : 7 


Fa Inputs  5/7-bit x 10ch (without S/H) 
Fpwm 14-bit x 1ch (Repetition Cycle 16us, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz), 


7-bit x 1ch (Repetition Cycle 16s, at 12MHz) 


i Special Ports Hsync Detection, Remote Control Reception 
I cric Double OSD builtin (Menu OSD : 12 x 18, 512 letters, Caption OSD : 12 x 26, 176 letters) 
fl Notes Remote Control Data Detection Circuit built-in, On-chip synchronous separator for caption decoder 
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MN1876478 0 





Electrical Characteristics 
A/D Converter Characteristics 


“Parameter Condition 


“AD Conversion tine fosc=12MHz 9/1 





Support Tool 
In-Circuit Emulator 


EPROM built-in Type 





PX-ICE1870 / 80 + PX-PRB1876462, PX-PRB1876476, PX-PRB1879682 





Use MN18P79682 in SDIPO64-P-0750 package. 
(PWM are 5V ; not connectable to 12V systems) 





Pin Configuration 








P06/RMIN —— >| 1C) 64 Vss 
ADINO (SDA1) <——>} 2 63 OSC2 
ADIN1 (SCL1) <> 62 |<——— OSC1 
ADIN2 (P50) <——>} 4 61 VDD 
ADINS (P51) <5 60 |<——> P00 (SCLO) 
ADIN4 (P52) 6 59 |< > P01 (SDAO) 
ADINS (P53) 7 58|< > P02 (SBTO) 
ADING (P54) 8 57 |<—> P03 (SBDO) 
ADIN7 (P55/IRQ2) 9 56 |<—_>) P04/ IRQ0** 
ADINB8 (P56/IRQ3) 10 55 |<——— P05/IRQ1/VSYNC 
ADINQ (P57/ACIN) 14 54|<——> P07/RST 
CM 12 53|———> P60 
SYNC 13 52 |-—-> P61 
PWM1 (P30) 14 51 |———> P62 
PWWM2 (P31) 15 50 |-> P63 
PWM3 (P32) 16 49|———> P64 
PWM4 (P33) 17 MIN1G 76976 48|———> P65 
PWM5 (P34) 18 47|_——> P66 
PWM6 (P35) 19 46 P10 (PWM/VOI) 
PWNM7 (P36) 20 45|_—_> P11 (SPWM) 
PWM8 (P37) 21 44 P12 (VOW1) 
AVDD 22 43 P13 (VOW2) 
CREF <—— 23 42 P14 (VOW3) 
VPH 24 4 P15 (VOB) 
VCP <——| 25 40 P16/SD 
CVBS 26 39 HSYNC 
AVSS 27 38 |——- VSs 
P47 <>] 28 37 P20/XI 
P46 29 36 P21/XO 
P45 <> 30 35 P40 
P44 31 34 P41 
P43 32 33 P42 


SDIP064-P-0750 


x P04 ¢ IRQO terminal 


TYPEA | Stand-by function is availabe Input terminal 
TYPEB | Stand-by function is not available I/O terminal 
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_} MN1879682 


Mtye = ——ti<‘iOSOOOOOOINI879G820€¢0C@Cst—“_ ti ststi<‘itsisS 
MROM(x8-bit) BK 
MRAM (x8-bit) 84 





Interrupts eRESET ¢ExternalO ¢External1 *External2 ¢External3 ¢TimerO ¢*Timer1 ¢Timer2 
°l2¢ Serial e* Remote Control eLine21 * MOSD e COSD 
Hf Timer Counter Timer Counter 0 : 8-bit x 1 | 
Clock Source ............04 1/1, 1/4, 1/16, 1/64 of System Clock, Counts external input (P54 input) 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 
Clock Source ...........06. 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Time Base Counter 


Clock Source ................ 1/4096 of System Clock 

Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog 
Counter for Clock (Clock function) 
AC Counter 





Serial Interface Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable, 


Clock Polarity selectable, Start Condition function, Data flow undirectional / bidirectional 
selectable) 


Clock Source ...........000 System Clock 


l2C x 1 (Two bus line system) 


ee 
sol lca 


Output ¢ Nch Open-drain : 7 
A/D Inputs 5/7-bit x 10ch (without S/H) 
PWM 14-bit x 1ch (Repetition Cycle 16s, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHZz), 


7-bit x 1ch (Repetition Cycle 16ys, at 12MHz) 
(All PWM are 5V ; not connectable to 12V systems) 


WSpecialPors ... HsyncDetection, RemoteGontrolReception. += ~~~ SS 
ECRTIC 8... Double OSD built-in (Menu OSD : 12x 18,512 letters, Caption OSD: 12x26, 176letters) = = 8 
E Notes | Remote Control Data Detection Circuit built-in, On-chip synchronous separator for caption decoder 
W Package SoiOeePor0. |. 
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MN1879682 0 


Wf Electrical Characteristics 


A/D Converter Characteristics 


“ondiion — L 





(Ta=-20 to 4 VDD=5.0V, VSS=0V) 


Support Tool 
B in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1879682 | 


El EPROM built-in Type Use MN18P79682 in SDIPO64-P-0750 package. 


B Pin Configuration 













PO6/RMIN ——>| 12) Vss 
ADINO (SDA1) <——} 2 OSC2 
ADIN1 (SCL1) <—— 3 62|<——— OSC1 

ADIN2 (P50 VDD 
ADIN3 (P51) <> 60 |<——> P00 (SCLO) 


) 
) 

(P51) 
ADING4 (P52) 
ADINS5 (P53) <> 58|<——> P02 (SBTO) 
ADING6 (P54) <> 57 |<——> P03 (SBDO - SBI) 
ADIN7 (P55/IRQ2) 56 |<—+>) P04/ IRQ0* 
ADINS8 (P56/IRQ3) <——>} 10 55 |<——— P05/IRQ1/VSYNC 
ADIN (P57/ACIN) <——>} 11 54|<——> P07/RST 











CM 53|——> P60 (SBO) 
SYNC <——} 13 52|—> P61 
PWM1 (P30) 51|———> P62 
PWW2 (P31) 50|—> P63 
PWMs (P32) 49|——> P64 
PWM4 (P33) 7 mibtoreebe 48|——> P65 
PWM5 (P34) > 47| > P66 
PWM6 (P35) P10 (PWM/VOT) 
PWM7 (P36) 45|———> P11 (SPWM) 
PWM8 (P37) P12 (VOW1) 
AVDD P13 (VOW2) 
CREF (P25) P14 (VOW3) 
VPH (P24) P15 (VOB) 
VCP (P23) P16/SD 
CVBS (P22) HSYNC 
AVSS VSS 
P47 P20/XI 
P46 P21/XO 
P45 P40 
P44 P41 
P43 P42 


SDIP064-P-0750 


* P04 ¢ IRQO terminal 


TYPEA | Stand-by function is availabe Input terminal 
TYPEB | Stand-by function is not available I/O terminal 
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_} MN1870877 


Btye = = IN1870877 [ES (Engineering Sample) available) = 
WROM(8bi) ©... 8K 
BRAM (x8-bit) 





Interrupts RESET ¢ExternalO ¢External1 ¢TimerO ¢*Timer1 *Timer2 *Remote Control ¢I’C 
Timer Counter Timer Counter 0 : 8-bit x 1 | 
Clock Source ...........00 1/1, 1/4, 1/16, 1/64 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 
Timer Counter 1 : 8-bit x 1 
Clock Source ................. 1/2, 1/16, 1/64, 1/256, 1/512 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 1 
Time Base Counter 
Clock Source ............005 1/4096 of System Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 2 
Watchdog Timer 
Wf Serial Interface l2€ x 1 (Two bus line system) | 


1/0 Ports WO 86 e Joint use: 12 ° General use : 24 
a Kd 


Output 7 | * Dedicated : 7 


HADinputs = =——<C—s~st‘its~C:*™*«Sitx OCH (without SH) 
MPWM abit toh, Z-bitxtch 
WSpecial Ports = | ——~—~RemoteControlReception = tt tt ssi—‘—sSSSSSSSS 
WPackage  . afpoeePii4 


A/D Converter Characteristics 






A/D Conversion Time — fosc=12MHzti(ité‘ié‘d*S 
Analog input Voltage | VAD | CC*d'VSS 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 
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Support Tool 


MN1870877 0 


In-Circuit Emulator MN18EV76476 
EPROM built-in Type Use EP18P76476 in QFP064-P-1414 


E Pin Configuration | 


P04 - IRQO 
POS - IRQ1 
P07 - /RST 
P60 

P61 

P62 

P63 

P64 

P65 

P66 
P10°>PWM 
SPWM 
P12 

P13 

P14 

Pld 


a 
29 283889282 
00 sMMOaoc aoa 
~ ad Sen Zee eg eee 
= QOOCOA yp LA LE4LELE 
Ss SavawnSO000 000 
Oadcaroodoradtcdactataeace 


64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 





4 
C) 7 
46 
45 
44 
43 
42 
44 
40 


oO ON OOF WODND = 


MN1870877 


39 
38 
37 
36 


35 
34 


17 18 19 20 21 22 23 25 24 26 27 28 29 30 31 32 2 

















NC 
NC 
VSS 
P20 
P24 
P40 
P41 
P42 
P43 
P44 
P45 
P46 
P47 
VSS 
NC 
NC 


QFP064-P-1414 


8 |<——> ADIN7 (P55) 


<——~> ADIN8 (P56) 
<——> ADINY (P57) 











NC : Nothing connected with terminal. 
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+) MIN187818 / 1618 


Hype MIN187818 / 1618 | 
FROM (x8-bit) aK/18K — 
PRAM (x8-bit) 1536 / 768 


With Main Clock operated 1/8 dividing 1.0ps (at 3.3 to 5.5V, 8MHz) 
With Sub-clock operated 122s (at 2.2 to 5.5V, 32.768kHz) 





Minimum Instruction Execution Time 








Interrupts eRESET ¢ExternalO ¢External1 ¢*TimerO ¢Timer1 ¢Timer2stop *Timer3 © Serial 0 
eSerial1 °¢KeyScan e¢ Timer 2 
Bf Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Pulse Width Measurement) 
Clock Source ............006. 1/1, 1/4, 1/16, 1/64 of External Clock Input, 1/1, 1/4, 1/16, 1/64 of System Clock, 
1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Event Count, Pulse Width Measurement) 
Clock SOUICE .............005 External Clock Input, System Clock, OSC Oscillation Clock 
Interrupt Source ............ Pulse Width Measurement finished or Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, Synchronous Serial Clock Generator, Pulse Width 


Measurement) 
Clock Source ...........00. 1/1 to 1/16 of External Clock Input, 1/1 to 1/16 of OSC Oscillation Clock, 
1/1 to 1/16 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Pulse Width Measurement finish 


Timer Counter 3 : 8-bit x 1 (Clock function, Time Base) 


Clock Source .............0. 1/4096 of System Clock, 1/128 of XI Oscillation Clock 
Interrupt Source ............ 1/1, 1/2, 1/4, 1/8 of Timer Counter 3 
Watchdog 





Transmission/Reception of variable bit length, Transfer direction of 
MSB/LSB selectable,Clock Polarity selectable, Start Condition function) 
Clock Source ................. 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer Counter 2, SBTO Pin Input, 

P20 Pin Input 





Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) ( 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transmissio/Reception of variable bit length, MSB/LSB selectable, 
Start Condition function | 
Clock Source .....c.sesse-e-- 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer Counter 2, SBT1 Pin Input 


Connectable Serial 0 + Serial 1 


1/0 Ports a i e Joint use: 11 © Specified pull-up Resistor available : 17 (Software Programmable) 
a 


Output 3 | — 
HSpecial Ports == | ~—~—~—-Buzzer Output, RemoteControlTransmission/Reception = = = = 
Learning function of Remote Control 
i Package QFP064-P-1414 . 
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MN187818 / 1618 O 





Electrical Characteristics 
Supply Current 





Parameter ig Condition 


we | = ) fosc=8MHz See fosc=8MHz z 


fosc=32kHz, VDD=3V 


Supply Current at STOP eee 
i a a IDD4 VDD=2V 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 








Support Tool 
In-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1873218 
Piggyback Use EP187818 (EP1873218) as piggy in QFP064-P-1818 package. 





Pin Configuration 


VSS2 
P60 
P61 
P62 
P63 
P64 
P65 
P66 
P67 
P40 
P41 
P42 
P43 
P44 
P45 
P46 


MN187818/1618 P37 





yronvrreooxs owowst ON wT OA OR 
oO 90 OF 2f ZO rr Tr wr Tr oT Ss rN 
oaaaas OQ oaoaadaageqad 
Ee aes S85HN258 
alm alm OO 
Bis ala |e CEQOREECS 
a oe 
QFP064-P-1414 


119 


120 


4880 sa 
SERIES 


MN1880 Series 


The MN1880 Series features hardware-implemented high-speed context- 
switching. Designed for control purposes, these microcomputers are ideal for 
parallel processing. 


The instruction set also enables high-speed control processing by means of an 
instruction repeat function and powerful bit operation functions. This series is VIN1880 Series 
Suitable for a wide range of applications from industrial consumer electronics. 


Features 

© 8-bit Controller Optimized for High-speed Parallel Processing 
High execution speed of 0.33 ps (12MHz) to 0.5 ps (8MHz) 
Maximum internal ROM capacity of 64kbytes (2Mbytes external) 

@ Context-switching by Hardware 
Two internal register sets eliminate task-switching time-loss 

© Memory-oriented Architecture 
Operations can be performed directly between memories and registers. 
Operation results can also be written directly to memory. 

® Strong Line-up of built-in EPROM Types 
Testing is surely assured by using the internal EPROM type before mask 
ROM products. 

© High-level Language Support 
The high-level language CL/1 which is available to describe parallel 
prpcessing program is used for software development. 





@ Applications 


[el] = (0) 
Sec af 
[eiesesncscesrceirsset ss - 








_t MIN188161 / 321 


W Type | MIN188161 / 321 ee 
From (x8-bit) | : 16K / 32K | 
Ram (x8-bit) 640 / 448 
Minimum Instruction Execution Time With Main Clock operated 0.5y1s (at 4.5 to 5.5V, 8MHz) 
With Sub-clock operated 122s (at 3.0 to5.5V, 32.768kHz) 
| Interrupts *RESET e¢Runaway e¢ExternalO e¢External1 e¢External2 ¢E€xternal3/Timer3 ¢ Timer 0 
eTimer1 e¢Timer2 ¢Serial Reception Serial Transmission 
7 Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count) 
Clock Source ................ system Clock, 1/16 of OSC Oscillation Clock, External Clock Input 
_ Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count) 
Clock Source ............06. system Clock, 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 
Clock Source .............08. 1/32 of XI Oscillation Clock, 1/16 of OSC Oscillation Clock, System Clock 
Interrupt Source ............ Overflow of Timer Counter 2 


Timer Counter 3 : 16-bit x 1 (UART Baud Rate Generator) 
Clock Source ............0.. 1/16 of OSC Oscillation Clock, System Clock 
Interrupt Source ............ Overflow of Timer Counter3 


Timer Counter 4 : 16-bit x 1 (Watchdog, Time Base) 











Clock Source ...........000. XI Oscillation Clock, System Clock 
Interrupt Source ............ Overflow of Timer Counter 4 (Watchdog) 
Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ................ 1/4, 1/16, 1/32 of Machine Cycle, External Clock 
UART x 1 
I/O Ports VO a8 e Joint use: 3 © Input/Output selectable : 48 (P1 : by -bit, P3~7 : by -byte) 
Input 8 | «Joint use : 6 | 
Package SDIP064-P-0750, SDIP064-P-1414, SDIPO64-P-1818 
Electrical Characteristics 
Supply Current 


IDD1 At 8MHz Operation 
Operating Supply Current | IOD1 | : . 


DD2 At 32kHz Operation 
Supply Current at STOP IDD3 Oscillation halt 


Supply Current at HALT IDD4 8MHz Oscillation halt 











Support Tool 
B In-Circuit Emulator PX-ICE1870 / 80 + PX-PRB188321 : 
Piggyback Use EP188321 as piggy in SDIP064-P-0750 package. 
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MN188161 / 3210 


H EPROM built-in Type Use MN18P8321 in SDIP064-P-0750 or QFP064-P-1818 package. 
Use MN18P8161 in QFHO64-P-1010 package. 


\ 


E Pin Configuration 

















VoD 10 ow P70 SSSESSSSORERRERRE 
P67 2 63 P71 
P66 3 62 P72 
4 1 
iy 5 i iy P60 oO 63 me 61 Be 59 =e 57 28 55 ot 53 Re 51 ca 49 48 P10 
P63 6 59 P75 P57 2 47 P14 
P62 7 58 P76 P56 3 46 P12 
P61 8 57 P77 P55 4 45 P13 
P60 9 56 P10 P54 5 44 P14 
P57 10 55 P14 P53 <-> 6 43 SBT (P15) 
Bee fi a P12 P52 <—>17 42 SBI (P16) 
55 12 53 P51 <——>8 41 |———> SBO (P17) 
is 13 52 P50 <——>)9 MN188161/321 40 |» TXD (« P00) 
P53 14 51 SBT (© P15) EXI ———~> 10 39 k——— RXD (<- P01) 
P52 15 50 SBI (P16) EXO 11 38 K———> TCIO0 ( <- P20) 
P51 16 49|——_> SBO (+>P17) RST 12 37 <&——> TCI1O1 (< P21) 
P50 17 MN188161 41 TxD (< P00) P47 13 36 K—-> P30 
EXI ig «= s921 47 RXD (© P01) P46 14 35 P31 
EXO <—— 19 46 TCIOO («-P20) P45 15 34 P32 
RST 20 45 TCIO1 (< P21) P44 TOY T peg AM ae 1H pe Oi OBB BP a 128) aSt see P33 
P47 21 44 P30 
sf ESE CITT TTTiT 
P45 23 42 P32 
ON K- O[> KF AHH ONT R ONY 
P44 24 41 P33 See tec eae oes oe 
P43 <——>} 25 40 P34 ~OO T mg 
P42 26 39 P35 tl wi Tt 
Nw Qo o to 
P41 27 38 P36 a eo na 
_P40 28 37 P37 c c b 
(IRQ3/P27 —>) RDY 29 36 IRQ1 (< P25) s ~  e 
Osct 30 35 IRQ2 (<- RST2/P26) ~ 
osc2 <——31 34|——> XO QFP-P-1414 / QFP064-P-1818 
Vss 32 33 XI (<-IRQO/P24) 





SDIP064-P-0750 
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_) MN188166 


i 


I Type MN188166 A 
Rom (x8-bit) 16K 
PRAM (x8-bit) 384 
B Minimum Instruction Execution Time With Main Clock operated 0.5y1s (at 4.5 to 5.5V, 8MHz) 
With Sub-clock operated 122s (at 3.0 to 5.5V, 32.768kHz) 
i Interrupts eRESET Runaway eExternalO ¢Externall e¢External2 ¢TimerO ¢*Timer1 ¢Timer2 
eTimer3 e¢Timer4 ¢SerialO © Serial 1/ A/D 
B Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (1-bit x 4ch, 1-bit x 1ch)) 
Clock Source ............0 System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Compare to Timer Counter 0 and Output 


Compare Register 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
Clock Source .............0. System Clock, 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output) 
Clock Source ..........0.0 System Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge Input of TCIO2, 
Bit Counter Underflow of Shift Register, Compare of Shift Registor 2 
and Compare Register 2 


Timer Counter 3 : 16-bit x 1 (Serial Index Search) 
Clock Source ...........0.6. System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count) 
COCK SOUMCE ...........0006 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5) 


Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base) 





Clock Source .............000. System Clock, XI Oscillation Clock 
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4) 
Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start, 
Condition function, Index Search function) 
Clock Source .............0 1/4, 1/16, 1/32 of System Clock, External Clock Input, 


1/2 of Timer Counter 1, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Start Condition function, Transfer direction of MSB/LSB selectable) 
Clock Source ................ 1/4, 1/16, 1/32 of System Clock, External Clock Input, 
1/2 of Timer Counter 1, SBT1 Pin Input 


1/0 Ports | 1/0 e Joint use : 13 (QFP084-P-1818) 
| ¢ Input/Output selectable : 52 (P1, P4 to 6, P9: by -bit, P7 : by 8-bit, P3 : by 4-bit) 
49 e Joint use : 12 (QFHO80-P-1414) 








Input 17 | * Joint use : 17 
A/D Inputs 8-bit x 8ch (with S/H) 
D/A (Analog) Outputs 8-bit x 4ch (Shared with A/D) 





PWM 16-bit x 1ch (Repetition Cycle 1ps to 32.8ms, at 8MHz) 
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MN188166 0 


MICRO ABB EE 
WocR  W@bitxtch 
Notes #2 WiSSWASSDetectorfunction = 
WPackage | FPOS4-P-1818,QFHOSO-P-1414 
Support Tool 

Win-CircuitEmulator 3 3 | PX-ICE1870/80+PX-PRB18832600— t—(i‘iéOSOS*S*S*SSS 
W Piggyback Use EP188326aspiggyinQFPO84-P-1818 package. =§= == = = | 
FEPROM built-inType  —=—sUse MN48P8326inQFPOS4-P-1818package. = (ttt (t;tttC( i‘; OO! 


E Pin Configuration 









































+i © yo 
Cow © oOo oO 
aad aa 
te eat Lt 
seqaaegceta seggs: 
aa AR aaaA eereaaa See ee a 
UuuWoooooo deeb Se ae Ay Te F tLiitt 
Se el Mice hin fh ae Sates ” abt sranee 
erveseerk8lssagysg8 8 Pelee ei see See Seo 
oaocnanaankra>s,asaeaaeaectcatade 
P65 at 80 79 78 77 76 5 74 3 72 n 70 69 68 67 66 65 64 63 AD7 ( >» DA3/ P87) P65 1d 79 77 75 73 71 69 67 65 63 61 60 —> AD6 ( >» DA2/« P86) 
ae ‘s Vers P64 2 59 AD7 (> DA3/<P87) 
P63 61 S/H P63 3 58 Vret— 
P62 60 AVSS P62 4 57 S/H 
P61 59 K—> P90 P61 5 56 AVSS 
P60 58 <> P91 P60 6 55 P90 
P57 57 > P92 P57 7 54 Pal 
P56 56 <> P93 P56 8 53 P92 
PSS 55 K-——> P94 P55 9 52 
SAAT P54 10 51 
P54 MN188166 Bie eee P53 7 MN188166 50 SBOT (P95) 
P53 53 <&—_—— SB 11 (© P96) ies 
P52 52 SBT1 (<> P97) P52 12 49 SBIT (P96) 
PS1 51 NC PS1 13 48 SBT1 (P97) 
P50 50 SBO0 ( — P00) P50 14 47 NC 
EXI 4g SBI0 (< P01) EXI 8 ae Seo ts Fe) 
(P04 <-) RST 48 SBTO (<— P02) (P04 <-) RST 16 45 SBIO (<-P01) 
P47 47 |\—> SD00 ( @ P30) P47 17 44 SBTO (<-PO02) 
P46 46 | > SDO1 ( @ P31) P46 18 43 SDOO (<> P30) 
P45 45 | > SDO2 ( ++P32) P45 19 42 = pee 
P44 20 23 25 27 29 31 33 «35 ~—337— sg 2 (P32 
P44 44 |———> SDO3 ( «>P33) BT on 8 og ng 7” 0g * 30°" 32 34 36%” 38 40 
P43 43 P10 (KY IRQO 
5 OO yp 2B yg 90 qi OE ge BBs BE AO de ( ) esi ane ale iT] 
if an Pe eee OS eo Se * Teta aEEE 
SSSS OG CS REC ree sews See ee SS See Ss 
CeecnnnAD> Xagaaaaaa TT Pores eeesees 
Tremere e COCGCAGaB aaqnaanro >>>>>> 
t + Al ~~ nN e Cercere aawanunaa NC NE SNS ONE NE 
TT T a | mee ee OO 
owt at sae an sia 
NAN Nr OC Yereveevye 
PEGESE “Sees 


QFP054-P-1818 QFHO80-P-1414 
NC : Nothing connected with terminal. 


See the next page for electrical characteristics. 
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Electrical Characteristics 
Supply Current 





Operating Supply Current 1DD1 fosc=8MHz 


Operating Supply Current IDD2 fosc=32kHz 
Supply Current at STOP IDD3 Oscillation halt 


Supply Current at HALT IDD4 8MHz Oscillation halt 


A/D, D/A Converter Characteristics 


— 
ep) 
ee) 


A/D Conversion Absolute Error Vref+=4V, Vref 

A/D Conersion Relative Error AVDD=5V, AVSS=0V 
D/A Conversion Absolute Error Vref+=4V, Vref—-=1V, 
D/A Conersion Relative Error AVDD=5V, AVSS=0V 


A/D Conversion Time fosc=8MHz 
D/A Conversion Time fosc=8MHz 


rm | 07] 7 
M1 M| WN 
|}; Cw; w 


Reference Input Voltage 


Vref+| V 
(Ta=25°C, VDD=5.0V, VSS=0V) 





heed 
ae 
ao 
Lal 
rs 
co) 
= 
= 


+3 
+1 
+3 
+1 
|| as 
| as 
Lee 
vrefe| Vv 


Analog Input Voltage 
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MN188166 0 
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J MN1882010 / 3210 / 3210A 


a Type MN1882010 / 3210 [5-Voltage Version] / 3210A [3.3-Voltage Version] 
Rom (x8-bit) 20K / 32K / 32K | 
PRAM (x8-bit) | | 512 / 528 / 688 





Minimum Instruction Execution Time — With Main Clock operated 0.5ps (at 3.3 to 3.6V, 8MHz) ............ MN1882010 
0.5ys (at 4.5 to 5.5V, 8MHz) ............ MN1883210 [5-Voltage 
| Version] 
0.5ps (at 3.3 to 5.5V, 8IMH7z) ............ MN1883210A [3.3-Voltage 
Version] 
With Sub-clock operated 122ps (at 3.0 to 3.6V, 32.768kHZz) ....MIN1882010 
122ps (at 3.0 to 5.5V, 32.768kHz) ....Except MN1882010 
a Interrupts eRESET External 0/Key Input External! e¢External2 eTimerO eTimer1 ¢Timer2 
eTimer3 ¢Timer4 eSerialO © Serial 1 Interrupt/ A/D * Runaway 
i Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1 ch)) 
Clock Source ............0.. system Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Output Compare Register 0 
and timer 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator) 
Clock SOUICE ........... ee system Clock, 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output) 
Clock Source .............0. System Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge of TCIO2, 
Bit Counter Underflow of Shift Register, Coincidence of Shift Register and 
Compare Register 


Timer Counter 3 : 16-bit x 1 (Serial Index Search) 
Clock Source ............000 System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count) 
Clock Source ...........008. 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5) 


Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function) — 





Clock Source ..........e 1/4 of OSC Oscillation Clock, XI Oscillation Clock 
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4) 
Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source 1/2 of Timer Counter 1, 1/4, 1/16, 1/32 of System Clock, External Clock 
Input 
Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ............00. 1/2 of Timer Counter 1, 1/4, 1/16, 1/32 of System Clock, External Clock 
Input 
1/0 Ports | 1/0 ¢ Joint use : 12 
e Input/Output selectable : 49 (P1, P5 to 7, P9, P41 to 42, P44 to 47 : by -bit P7, P30 to 32 : by -byte) 
(MN1882010) 


bal Eee use: 13 
aaron selectable : 52 (P1, P4 to 6, P9: by -bit P7, P30 to 33 : by -byte) (MN1882410 / 3210) 


Input e Joint use : 17 
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MN1882010 / 3210 /3210A 0 


HADinputs = =———ts—<“—~s~s~SCCB BCH (without SH) 
WD/A(Analog) Outputs = =———S—«Ci-bitxd4ch(SharedwithA/D) ss  t ssi—‘—sSSSSOSS 
EPwM = =——“i—i‘“‘“‘“‘:;™*™*~*~CC Bhi X ACH (Repetition Cycle Ty's tO 32.8ms,atBMH2) 
ICRF I 
MOCR—————SAB BIKA 
WSpecial Ports = = | ——« Synchronous Output(4bitxtch) = | 
WNotes == = == ~~—~—~—~—_ WISSWASS Detector function, Low Power Consumption Type 
MPackage |=  MN1882010:QFHO8O-P-1212 


MN1883210 [5-Voltage Version] : QFP084-P-1818 
MN1883210A [3.3-Voltage Version] : QFHO80-P-1414 QFP084-P-1818 


Support Tool 
EPiggybackk $= |} | UseEP1883210aspiggyinQFPOS4-P-1818package. .#= $= = = 
HEPROM built-in Type == ~——sUse MN1882010 or MN18P82410 [ES (Engineering Sample) available] in QFHO80-P-1212 package. 


Use MN1882410 / 3210 or MN18P83210 [ES (Engineering Sample) available] in QFHO80-P-141 4or 
QFP084-P-1818 package. 


B Pin Configuration 


P84) 
P85) 


oO 
ee) 
a 
L 


r o 
rr) © 
a ao 
L L 
ql 
<= 
an) 
T 


~~ 
annem 
ea a at nied 


~~ ei 











P65 19 79 77 75 73 71 69 67 65 63 61 60 AD6 (- DA2/<- P86) P65 AD7 (> DA3/ < P87) 
P64 2 59 AD7 (> DA3/<- P87) p64 ve 
= ref 
P63 3 58 Vret P63 SH 
P62 4 57 S/H p62 AVSs 
P61 5 56 AVSS P61 P90 
P60 6 Be P90 P60 P91 
P57 7 54 pot P57 P92 
P56 8 53 P92 P56 P93 
spams a I i = 
oe: hs MN1882010/3210A {3.3-Voltage Version] a SEGI (P95) P54 See) 
SBIT (P96) 
es a 46 Serr hoe) P53 MN1883210 [5-Voltage Version] ven 
P52 MN1883210A [3.3-Voltage Version] SBT1 (P97) 
P51 13 48 SBT1 (@P97) ; P51 NC 
P50 14 47 NC P50 SBOO ( — P00) 
EXI Ye 46 SBOO (P00) EXI SBIO (P01) 
(P04 <—) RST 16 45 SBIO (<PO01) (P04 —) RST SBTO ( <—P02) 
P47 17 44 SBTO (< P02) P47 SDOO (~ P30) 
P46 18 43 SDOO (< P30) P46 SDO1 (P31) 
pas <—ahe0 xi\e—> 8000 («+P oe so ae 
By 8 34 2 og 27 og 2 aq 31 gy 2 gy 3 a6 27 ap ug ( ) paa SDO3 (© P33) 
| f i P43 # P10 (KY IRQO) 
Ne Wri Orr Ne Nr Ne RrRONW TAT MOMNN &- © | | | i 
ie ao eae noe ae: ae: ae ae 
mee 2 0:0 Sse oe S Seas shes age CorSeesen= 
. oa ae e¢egeges a a a XA aGaA Gao 
es 2 ro ge ¢yy cogs eA ee SFroesce 
eeeeas ZESEEE at EERE 
Seeks S2CCe 
QFHO80-P-1212 (IMN1882010) QFP080-P-1818 (MN1883210 [5-Voltage Version] 
QFHO80-P-1414 (MN1883210A [3.3-Voltage Version] /3210A [3.3-Voltage Version]) 


See the next page for electrical characteristics. 


NC : Nothing connected connected with pin. 
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Electrical Characteristics 
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Supply Current (MN1882010) 


Gaeraiine Sunnie ' IDD1 At 8MHz Operation 
erating Su urren 
/ aii IDD2 At 32kHz Operation 


Supply Current at STOP IDD3 Oscillation halt 
Supply Current at HALT IDD4 8MHz Oscillation halt 





A/D, D/A Converter Characteristics (MN1882010) 
























| A/D Conversion Absolute Error ~ Vret+=3.5V, Vref-=0V. 
A/D Conersion Relative Error VDD=3.5V 
D/A Conversion Absolute Error Vref+=3.5V, Vref-=0V, 


cael 
taal 
lod 
| D/AConersion Relative Error | vbD=3.5V 
ia) 
aa 
a 





A/D Conversion Time fosc=8MHz 
D/A Conversion Time fosc=8MHz 
A/D © D/A Conversion Time fosc=8MHz 


Vref 
Reference Input Voltage 
Vref- 


Analog Input Voltage VIA 


Supply Current (IMN1883210 / 3210A) 
! eer ra eT ray eer ame 
Operating Supply Current Woot. | __. APOMHe Operation | : 
DD2 At 32kHz Operation 
Supply Current atSTOP =| IDD3 Oscillation halt || 500 | yA | 
Supply Current at HALT IDD4 8MHz Oscillation halt | | 50 | pA | 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 


Vref- 


< ; 
aw (ee) 
(Sp) S|Pixs 




















P| 8 | mA 













A/D, D/A Converter Characteristics (MN1883210 / 3210A) 


A/D Conversion Absolute Error 
A/D Conersion Relative Error | 


Vref+=5V, Vref-=0V 
VDD=5V 


Com Conversion ine [| sce 
Ao DIA conersontine || fosce8re 


Vref 
ref— 


Analog Input Voltage VIA 


sl 
os 
i 
a 





MN1882010 / 3210 /3210A0 
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_] MN1882414 / 3214 


i Type | MN1882414 / 3214 
B ROM (x8-bit) 24K / 32K | : 
PRAM (x8-bit) 448 / 928 
B Minimum Instruction Execution Time With Main Clock operated 0.5y1s (at 4.5 to 5.5V, 8MHz) 
With Sub-clock operated 122us (at 3.0 to 5.5V, 32.768kHz) 
A Interrupts eRESET *Runaway ¢External0/Key Input ¢External1 External 2/Zero-cross » Timer 0 
eTimer1 eTimer2 eTimer3 e¢Timer4 Serial Receive Serial Transmit / A/D 
Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch)) 
Clock Source ...........000. 1/16 of OSC Oscillation Clock, System Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Output Compare Register and 


Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source ...........008. P20 Input, System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output) 
Clock Source ........ ee System Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge of TCIQ2, 
Bit Counter Underflow Coincidence of Shift Register and Compare Register 


Timer Counter 3 : 16-bit x 1 (Serial Index Search) 
Clock SOUICE .............00 system Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Output (4-bit x 1ch)) 
Clock Source ..........000.. 1/16 of OSC Oscillation Clock, P22 Input 
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5) 


Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function) 


Clock SOUrCE ou... sees XI! Pin Input, 1/4 of OSC Oscillation Clock 
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4) 
8 Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, 
Start Condition function, Serial Transfer Index Search) 
Clock SOUrCe ............00 1/4, 1/16, 1/32 of System Clock, External Clock, 1/2 of Timer Counter 4 
Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ...........06 1/4, 1/16, 1/32 of System Clock, External Clock, 1/2 of Timer Counter 4 
UART x 1 
1/0 Ports a ¢ Joint use : 29 Input/Output selectable : 56 (P1, P4~6, P9 : by -bit P3, P7 : by -byte) 
Input ¢ Joint use : 14 
Hf Zero-cross Inputs 1 
H A/D Inputs 8-bit x 8ch (without S/H) | 
H D/A (Analog) Outputs 8-bit x 4ch (Shared with A/D) | 
pwn 16-bit x 1ch (Repetition Cycle 1ps~32.8ms, at 8MHz), 8-bit x 3ch (Repetition Cycle Minimum 128uys, 
8MHz) 
Ficr 16-bit x ch 
Hocr | 16-bit x ich 
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MN1882414 / 32140 


WSpecialPorts © ~~“ SynchronousOutput(4-bitx2ch) i (tt (;t(i‘ e!;~*~*~™~™OOOOO™O™O™O™OOO 
MNotes  WISSWASSDetectorfunction = 
Package .  QFPOSAP1818 
Support Tool 

W Piggyback | ## | UseEP18832I4aspiggyinQFP0S4-P18igpackag.. #8 = = 
EEPROM built-inType .|+~—~—~—~—~—SUse MN18P83Z214in OFPO84-P1818package. = ti“‘(w*é‘ ;;OS*é‘C é ‘; ;*‘; OW! 


B Pin Configuration 


or NN OO ee ee ee ee 
-— > > > orannmnytr Ww © 
ww Ww WwW qaqa aqnaaa 
¥YEMYEY ANNAHAVNAAN 
onorntiomarawtrnoaooranrtnmnnreooaordandty © 
om OOO OOH OADAAAHAADAAANANANAAYNAN ND 
aoaeqdkaaaagaiadakaadkaadaadtada ao 





P55 P37 (SD7) 
P54 VSS 
P53 AVSS 
P52 Vref — 
P51 P80 (ADO) 
P50 P81 (AD1) 
Vpp P82 (AD2) 
Osc P83 (AD3) 
osc2 <—— P84 (AD4) 
Vss P85 (AD5) 
(P23-+)XI MN1882414/3214 P86 (ADS) 
XO <—— 12 P87 (AD7) 
Ex2 Vref+ 
RST <>) 14 AVDD 
**% (IRQ2) P26 VDD 
(IRQ1) P25 P10 (SBO1) 
(IRQO) P24 P11 (SBI1) 
P77 P12 (SBT1) 
P76 P13 (TXD) 
P75 P14 (RXD) 
P74 P15 (TRXC) 
| | x P26 /|IRQ2 : (Zero-cross available) 
aaa 
2 io + ~owrnva 
cee buses esSoee 
Qss eS ee 
a a qaaqaaaQ 


QFP084-P1818 


See the next page for electrical characteristics. 
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lectrical Characteristics 


Supply Current 










peers a 

T1002 [Avs Operation | 
p03 | _Osellaion at 
At 32kHz Oscillation, 8MHz halt |_| 





A/D, D/A Converter Characteristics 


























A/D Conversion Absolute Error 
A/D Conersion Relative Error 





Vref+=5V, Vref-=0V eae 


| Yd AVDD=5V, AVSS=0V oe 
Vref+=5V, Vref-=0V a 
Soe tae 
| MD Conversion Time | __—|__—ALBMIHz Operation | 
| DiaConversionTime |__| ALM Operation | 
| MD D/aConversion Time | | ___—ALBMHz Operation | 
| Reference input vottage | Vref | SS 
ain | ret] vr 


(Ta=25°C, VDD=5.0V, VSS=0V) 







Ses | ge | "|e ee ee ae 
uo |e RO} aS] CY |] © 





MN1882414 / 32140 
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_} MN1882417 


a Type MN1882417 
Rom (x8-bit) 24K 
PRAM (x8-bit) | 800 
HE Minimum Instruction Execution Time With Main Clock operated 0.5y!s (at 4.5 to 5.5V, 8MHz) 
With Sub-clock operated 122s (at 3.5 to 5.5V, 32.768kHz) 
i Interrupts eRESET ¢External0/ Key Input «External! External 2/Zero-cross Serial Receive 
¢ Serial Transmit/A/D ¢TimerO e¢Timer1 e¢Timer2 eTimer3 e¢Timer4 »* Runaway 
EB Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch)) 
Clock SOUICe ...........0006 System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Timer Counter 0 and Output 


Compare Register 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock SOUICE ...........0006 1/16 of OSC Oscillation Clock, System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output) 
Clock Source ............0 System Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge Input of TCI02, 
Bit Counter Underflow of Shift Register, 
Concidfnce of Compare Register and Shift Register 


Timer Counter 3 : 16-bit x 1 (Serial Index Search) 
Clock Source ............00 1/16 of OSC Oscillation Clock, System Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator, 
Synchronous Output (4-bit x 1ch)) 
Clock Source ..............0.. 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5) 


Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function) 


Clock SOUICE ....... eee 1/4 of OSC Oscillation Clock, XI Pin Input 
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4) 
W Serial Interface ~ Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start 
Condition function, Serial Transfer Index Search) 
Clock Source ............06 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock, External Clock 
Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ..............06+ 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock, External Clock 
UART x 1 
1/0 Ports a ¢ Joint use : 27 * Input/Output selectable : 52 (P1, P4 to P6, P92 to 95: by -bit P3, P7 : by -byte) 
Input | 14| «Joint use : 14 
Hf Zero-cross Inputs 1 
FAD Inputs 8-bit x 8ch (without S/H) 
Epa (Analog) Outputs 8-bit x 4ch (Shared with A/D) 
Fpwm 16-bit x 1ch (Repetition Cycle 0.99ys to 32.4ms, at 8MHz), 8-bit x 3ch (at Repetition Cycle 128s, 8MHz) 
Hicr 16-bit x 1ch | 
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MN1882417 0 


WOCR————~—<“—it... 
WSpecialPorts | SynchronousQutput(4bitx2ch) = = = 
MPackage j-  QFHOSO-P-141400 000000 
Support Tool 

HEPROM built-in Type | |——*Use MN18P83217inQFHOSO-P-1414 package. = | 


E Pin Configuration 


N OO ee i el 
> > Oran mnwyrwno Ok 
Lu LL qgqgqqqaqaqaqaaqaaa 
XE ANNHAAVRAARAAN 
OMNMN Orn n tr NOoOonNYDAnMmR Or AMDT MNM OR 
om OO OO OO OHDOAO AMA YNAMANAM M 
oadgagaqanedanaadkaadnaanaodtiaandnaa 


P55 Vss 
P54 AVSS 
P53 Vref— 
P52 P80 (ADO) 
P51 P81 (AD1) 
P50 P82 (AD2) 
VDD P83 (AD3) 
OSC1 P84 (AD4) 
OSC2 P85 (AD5) 
‘> MN1882417 PBB (ADC) 
(P23) XI P87 (AD7) 
XO Vref+ 
EXI AVDD 
RST VDD 
*K (IRQ2) P26 P10 (SBO1) 
(IRQ1) P25 P11 (SBI 1) 
(IRQO) P24 P12 (SBT1) 
P77 P13 (TXD) 
P76 P14 (RXD) 
P75 P15 (TRXC) 





fo} 


P74 <—> 
P73 <<—> 
P72 <> 
P71 <—> 
P70 <—_> 
P47 <> 
P46 <—> 
P45 <> 
P17 <<—> 
P16 <—> 


+339 %* P26/IRQ2 : (Zero-cross available) 
ZTEFSSTFTTsasae 
a ee GO, 0°01 
pe eulszses5s hs 
WOSsse~-rsBES33S3FFEYC4U 
Qe @288a>°6 


QFHO80-P-1414 


See the next page for electrical characteristics. 
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Electrical Characteristics 
Supply Current 


TaDRAiniauaRICe . IDD1 At 8MHz Operation 
perating Supply Curren -ipb2 
IDD2 At 32kHz Operation 
Supply Current at STOP IDD3 Oscillation halt 


Supply Current at HALT IDD4 | At 32kHz Oscillation, 8MHz Oscillation halt 


| (Ta=-20 to +85°C, VDD=5.0V, VSS=0V) 





A/D, D/A Converter Characteristics 





Vref+=5.0V, Vref—=0V 
—__ AVDD=5V, AVSS=0V 
Vref+=5.0V, Vref-=0V 
AVDD=5V, AVSS=0V 


A/D Conversion Time For ich 
D/A Conversion Time For ich 
A/D ¢ D/A Conversion Time For A/D 1ch, D/A 4ch 


Reference input Voltage 


Analog Input Voltage ADin 
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MN1882417 0 
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3 MN1883220 / 4820 


/ 


ia: °° ~~ MN1883220 / 4820 . 
Rom (x8-bit) 32K / 48K 
PRAM (x8-bit) 2592 / 2720 
B Minimum Instruction Execution Time With Main Clock operated 0.51 (at 4.5 to 5.5V, 8MHz) 
With Sub-clock operated 122s (at 3.0 to 5.5V, 32.768kHz) 
a Interrupts eRESET ¢ExternalQ/Key Input ¢External1 External 2/Zero-cross Serial Receive 
¢ Serial Transmit/A/D ¢TimerOQ e¢Timeri e¢Timer2 e¢Timer3 e¢Timer4 * Runaway 
fi Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch)) 
Clock Source .............0 system Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Timer Counter 0 and Output 
Compare 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source «0... 1/16 of OSC Oscillation Clock, System Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output, Timer Output, Synchronous Output (1-bit x 


| 1ch)) 
Clock Source ............. ...oystem Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge Input of TCI02, 


Bit Counter Underflow of Shift Register, 
Coincidence of Compare Register and Shift Register 


Timer Counter 3 : 16-bit x 1 (Serial Index Search) 
Clock Source ............. 1/16 of OSC Oscillation Clock, System Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator, 
synchronous Output (4-bit x 1ch)) 
Clock Source ...........0. 1/16 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5) 


Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function) 


Clock Source ..........0.0 1/4 of OSC Oscillation Clock, XI Input 
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Clock Source (Switch to Timer Counter 4) 
Bf Serial Interface Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition 
function,Serial transfer Index Search) 
Clock Source ............00.. 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock 
Serial 2 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ............04. 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock, External Clock 
UART x 1 
1/0 Ports VO 82 * Joint use: 27 * Input/Output selectable : 52 (P1, P4~P6, P92~95 : by -bit P3, P7 : by -byte) 
Input 14 | + Joint use : 14 
Hf Zero-cross Inputs 1 
LY Inputs 8-bit x 8ch (without S/H) / 
Hf D/A (Analog) Outputs 8-bit x 4ch (Shared with A/D) | . 
FPwm 16-bit x 1ch (Repetition Cycle 0.99y1s to 32.4ms, at 8MHz), 8-bit x 3ch (at Repetition Cycle 128us, 8MHz) 
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MN1883220 / 4820 7 


MICRO AB BAC 
WocR— ABbitK AC 
WSpecialPorts = | ——~—~—~—«SynchronousOutput(4-bitx2ch) = tt ti i ti‘—s~‘“‘<C ww; 
[Notes = __ VISS/VASS Detector function. The function of specifiting channel numberof A/D, serial transmission, /D 


interrpt mask, external two-edge-interrupt, and so on that are added to the MN188xx17. 


a Package QFHO80-P-1414 


Support Tool 
E in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1883220 


F EPROM built-in Type Use MN18P86420 in QFHO80-P-1414 package. 


E Pin Configuration 


P55 


ON ON NN NN ON 


we wae aS ONO CO CM 





VSS 


P54 AVSS 
P53 Vref — 
P52 P80 (ADO) 
P51 P81 (AD1) 
P50 P82 (AD2) 
VDD P83 (AD3) 
OSC1 P84 (AD4) 
OSC2 P85 (AD5) 
oe MN1883220/4820 pee tnt) 
(P23) XI P87 (AD7) 
xO <—— 12 Vref+ 
EXI AVDD 
RST VDD 
*%* (IRQ2) P26 P10 (SBO1) 
(IRQ1) P25 P11 (SBI 1) 
(IRQO) P24 P12 (SBT1) 
P77 P13 (TXD) 
P76 P14 (RXD) 
P75 P15 (TRXC) 


P47 <-> 





wy 
R 
oo 
BAS 


P45 <> 
P17<—> 
P16 <—~> 


st ro) © t+ on Nn 

~ i + +t Oo t+ Q 

ial Qa ial a a& aad Qa 
S oO + y-~arTraa 
As ee oe de ody 010.0 eo 
TssmussS8385 57500 
rs xx OOO Nn YD 
Beezrt~ssee0eee2e2 
ao Qaaa~'™ 


QFHO80-P-1414 





* P26 /IRQ2 : (Zero-cross available) 


See the next page for electrical characteristics. 
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Electrical Characteristics 
Supply Current 


32kHz 


IDD3 Oscillation halt 


Supply Current at HALT IDD4 | At 32kHz Oscillation, 8MHz Oscillation halt 





A/D, D/A Converter Characteristics 


A/D Conversion Absolute Error Vref+=5.0V, Vref-=0V 
A/D Conersion Relative Error AVDD=5V, AVSS=0V 
D/A Conversion Absolute Error Vref+=5.0V, Vref-=0V 
AVDD=5V, AVSS=0V 

For Ich 


A/D © D/A Conversion Time For A/D 1ch, D/A 4ch 


Reference Input Voltage 


Analog Input Voltage ADin 
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_J MN1880023 / 4824 / 0024 


Wipe. SW 8BZB 7482470024 SSCS 


0.400ys (at 3.0 to 5.5V, 10MHz) : MN1884824 only 


With Sub- clock operated 122us (at 2.7 to 4.0V, 32.768kHz) 

i Interrupts eRESET ¢ExternalQ/ Key Input ¢External1 External 2 / External 3 / External 4 / External 5 
eTimerO e¢Timer1/PWM eTimer2 eTimer3/A/D e¢Timer4 ¢SerialO Serial 1 / UART 
¢ Runaway | 

B Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch)) 

Clock Source .............00.. 1/2 of System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, 


Condcidence of Output Compare Register 0 and Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count) 
Clock Source ............00 1/2 of System Clock, 1/16 of OSC Oscillation Clock, External Clock 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output) 


Clock Source .............6. 1/2 of System Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge of TC102 

Timer Counter 3 : 16-bit x 1 (Generation of A/D converter trigger, Serial Index Search) 
Clock Source .............-.. 1/2 of System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator) 
Clock Source ............00. 1/16 of OSC Oscillation , External Clock Input 
Interrupt Source ............Overflow of Timer Counter 4 (Switch to Timer Counter 5) 


Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function) 
Clock Source ............... 1/4 of OSC Oscillation Clock, XI Oscillation Clock 
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4) 





Serial Interface Serial : 8-bit x 2 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function, 


Serial transfer Index Search) 
Clock Source ..............4.. 1/4, 1/16, 1/32 of System Clock, External Clock, 1/2 of Timer Counter 4 


UART x 1 (8-bit Baud Rate Timer built-in) 


I/O Ports A |. ¢ Joint use: 27 Input/Output selectable (PO, P1, P4 to 6 : by-bit, P3, P7 : by-byte) 





Input e Joint use: 15 A/D Input selectable (P8 : by-bit) 
Pe sot NO Dos Bileiddctaschncecossiestk 
PWM 16-bit x 1ch (at Repetition Cycle 0.80ys to 26.2ms, 20MHz), 10-bit x 1ch (at Repetition Cycle 0.4 to 204.8ys, 20MHz) 
MICRO SABIE 
WocR  ‘@bitxtch 


144 


S 


MN1880023 / 4824 / 00240 





pecial Ports 


synchronous Output 


(4-bit x 1ch) 





Expanded Memory Access Mode 


High-speed bus mode/standard bus mode function 


* A memory-wait addition function is available during the high-speed mode on the MN1884824 / 
MN18P86424 only. 


P 





ackage 
E 


QFP084-P-1818, QFP084-P-1212 





lectrical Characteristics 











Support Too! 


Suppiy Current 


Supply Current at HALT 












Operating Supply Current | IDDt 
; aaa IDD2 At 32kHz Operation 


IDD3 Oscillation halt 


IDD4 20MHz Oscillaiton halt 


ondition 


fosc=20MHz, at High Speed A/D Conversion 


(Ta=25°C, VDD=5.0V, VSS=0V) 


Bf in-Circuit Emulator Mr. ICE / 1880 (made by Computex Co. Ltd.) For 18mm x 18mm package only 
PX-ICE1880-2 


H EPROM built-in Type Use MN18P86424 (under development) 


B Pin Configuration 


(P04) 


P65 

P64 

P63 

P62 

P61 

P60 

P57 

P56 

P55 

P54 

P53 

P52 

P51 

PSO 

EXI 
RST 

P47 

P46 <—>| 
P45 <>] 
P44 <—> 
P43 


0/TRQ3) 
4/IRQ4) 
2/1RQ5) 


nO DDO DW D 
qaaaqaaagaadt 


woo Soe OOS 


Qsorunumyetxno 


on oornnxst 1 Oo 


pee = 
OO ORRR RAN SK 


ro 
a. 


84 82 80 78 76 74 72 70 68 66 64 
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LI MN6790169 / 245 / 325 / 405 


type ING750165/245/325/405£¢€0C*—*t—t—“‘ 2 (0W!*# 
PROM(x8-bi) $= | 46K/24K/32K/40K 
WRAM(x8-bi) = © "3g47512/640/7688 


128s (at 3.0 to 5.5V, 8MHz, operates in fosc/256) 
(Operation with 32.768kHz by Mask Option) 


B interrupts ¢RESET *Runaway ¢External «Input CaptureO *InputCapture1 °TimerO * Timer 1 


eTimer2 ¢Timer3 *Timer4 «Serial Transmission/Reception 
e Serial Transmission/Reception / A/D 


8 Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function) 
Clock SOurCe ...........008 system Clock, 1/16, 1/256 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, 


Coincidence of Output Compare Register 0 compare to Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator, 
Linear Time Counter (Counter for Control Signal Pulse)) 
Clock Source ..............06 system Clock, 1/16 of OSC Oscillation Clock, Control (CTL) Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture) 
Glock SOUICE ...........00. system Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, DCTL Signal Edge, 
Shift Register 4 Bit Counter Underflow, 
Coincidence of Compare Register and Shift Register 


Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search) 
Clock Source ...........00.. System Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count, Time Base) 


Clock Source ............064. 1/4, 1/16, 1/256 of OSC Oscillation Clock, XI Oscillation Clock, External Clock 
Input 
Interrupt Source ............ SPGIRQ, HOCRIRQ, Overflow of Timer Counter 4 
Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog) 
Clock SOUICE ...........0008 1/4 of OSC Oscillation Clock 
Bf Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock SOUFCE uo... 1/2 1/4, 1/8 of Timer Counter 1, 1/2 of Timer 4, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition 
function, Simple Remote Control Reception) 
Clock Source .........cc8. 1/2, 1/4, 1/8 of Timer Counter 2, 1/2 of Timer 4, SBT1 Pin Input 


1/0 Ports vo 88) e Joint use: 23 «Clock / HSW Synchronous Output Port selectable (Mask Option) 
a a 


Output 1 | ¢ Joint use 
HajDinputs =  &bitx&ch(wihutSH) 
FPWM ___ ti-bitx 20h (at Repetition Cycle 256us, 6MHz), 10-bitx 2ch (at Repetition Cycle 128s, 6MHz), SSS 
| 14-bit x ich (at Repetition Cycle 8.192ms, 8MHz) | 
MCR 6 BIE 
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MN6750165 / 245 / 325 / 4050 











OCR 16-bit x 7ch, 8-bit x 1ch 
Special Ports Tri-state Output : VLP, Synchronous Output : 7, Tri-state Synchronous Output : 4, 
CTL Amp, FG Amp etc. built-in 
Notes VISS/VASS Detector function, 14-bit PWM, Digital PGMM, XI/XO Terminal, added to MN675201 
Package QFP084-P-1818 








Electrical Characteristics 
Supply Current 






















| _ Parameter 7 Condition = 


| At 8MHz Operation, No load STBH | 
Operating Supply Current 
(ANACNT; bp0)=1 
illation halt, No load STBH 
Supply Current at STOP Oscillation halt, No load S 
(ANACNT; bp0)=0 


A/D Converter Characteristics 












Parameter 


“Differential Nonlinearity 
A/D Conversion Time 











Support Tool 
In-Circuit Emulator PX-ICE1870 / 80 + PX-PRB6750325 
Piggyback Use EP6750325 as piggy in QFP084-P-1818 package. 
EPROM built-in Type Use MN67P50645 (ES (Engineering Sample) available) in QFP084-P-1818 package. 





Use MN67P5325 (ES (Engineering Sample) available) in QFP084-P-1818 package. 





Pin Configuration 
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(1 MNG750326 / 406 / 566 / 646 


Wie TG 7G 5G TAB 
FRom web) BTR 


128s (at 3.0 to 5.5V, 8MHz, operates in fosc/256) 
(Operation with 32.768kHz by Mask Option) 


K Interrupts eRESET e¢Runaway External eInputCaptureO ¢InputCapture1 e¢TimerO e Timer 1 


eTimer2 ¢Timer3 ¢Timer4 Serial Transmission/Reception 
e Serial Transmission/Reception / AD 


8 Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function) | 
Clock Source .............0 system Clock, 1/16, 1/256 of OSC Oscillation Clock, XI Oscillation 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence Output Compare Register 0 


and Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator, 
Linear Time Counter (Counter for Control Signal Pulse) 
Clock Source ...........00 System Clock, 1/16 of OSC Oscillation Clock, Control (CTL) Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture) 
Clock Source ............. system Clock, 1/16, 1/24 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Signal Edge, Shift Register 4-bit Counter 
Underflow, Coincidence of Shift Register and compare-register 


Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search) 
Clock Source .........0000. system Clock, 1/16 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer/Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count, Time Base) 


Clock SOUICE .........0.00 1/4, 1/16, 1/256 of OSC Oscillation Clock, XI Oscillation Clock, External Clock 
Input 
Interrupt Source ............ SPGIRQ, HOCRIRQ, Overflow of Timer/Counter 4 
Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog) 
Clock SOUICE ........ eee 1/4 of OSC Oscillation Clock 
Ei Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ............00. 1/2 1/4, 1/8 of Timer Counter 1, 1/2 of Timer 4, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction MSB/LSB selectable, Start Condition 
. | function, Simple Remote Control Receive) 
Clock Source .............. 1/2, 1/4, 1/8 of Timer Counter 2, 1/2 of Timer 4, SBT1 Pin Input 


I/0 Ports vo 88 ¢ Joint use: 23 * Clock / HSW Synchronous Output Port selectable (Mask Option) 
ce 


Output 1 | + Joint use 
EADinputs Bbitx8ch(withoutSH) 
iPwM = =——t—“‘™OCOC. Abit x Zch (at Repetition Cycle 256s, BMHZ), 10-bit x 2ch (at Repetition Cycle 128us, 8MHz), = 
14-bit x 1ch (at Repetition Cycle 8.192ms, 8MHz) 
MICRO BBE 
MOCR i s—“(CCt*tstB EXCH, BIKAR 
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MN6750326 / 406 / 566 / 646 0 


Special Ports Tri-state Output : VLP, Synchronous Output : 7, Tri-state Synchronous Output : 4, 








CTL Amp, FG Amp etc. built-in 
Notes VISS/VASS Detector function, 14-bit PWM, Digital PGMM, XI/CO Terminal, added to MN675201 
Package QFP084-P-1818 








Electrical Characteristics 
Supply Current 






















Condition a | 


Parameter | | a 


~~ | At 8MHz Operation, No load STBH 

wore 
Oscillation halt, No load STBH 

Lao 


Differential Nonlinearity. [ANlad| ss—<“i‘“s~*~*s*~*~*~=~*™ 


A/D Converter Characteristics 






Parameter 





(Ta 
Support Tool 
In-Circuit Emulator PX-ICE1870 / 80 + PX-PRB6750325 
EPROM built-in Type Use MN67P50646 (ES (Engineering Sample) available) in QFP084-P-1818 package. 








Pin Configuration 
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_} MN6790487 / 647 


H Type MN6750487 /647 
Rom (x8-bit) 48K / 64K | 
PRAM (x8-bit) 896 / 1024 
B Minimum Instruction Execution Time With Main Clock operated 0.279ps (at 4.5 to 5.5V, 14.32MHz) 
With Sub-clock operated 143ps (at 2.7 to 5.5V, 14.32MHz internal dividing) 
122s (2.7 to 5.5V, at 32.768kHz) 
a Interrupts *RESET Runaway «External 0, 1,2/Key Input (P50~54) Input Capture 0,1 © Timer 0/ Timer 6 


eTimer1 eTimer2 ¢Timer3/CylinderFG ~» Timer 4/ Synchronous Output / Continuous 
Synchronous Output ¢SerialOQ ¢ Serial 1 / A/D Conversion / Remote Control Reception 


HB Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Output Compare) | 
Clock Source ...........000. 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, 
1/256, 1/512 of XI Oscillation Clock or OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, 


Coincidence of Output Compare Register 0 and Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count (CTL Signal), Synchronous Serial Clock 


Generator) 
Clock Source .............05 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, CTL Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture, (DCTL Specified Edge), DCTL Signal Duty 


Judge) 
Clock Source ............00. 1/1, 1/2 of System Clock, 1/16, 1/24, 1/32, 1/48 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Specified Edge Input, Timer 2 Shift 


Register 4-bit Counter Underflow, Concidence of Timer 2 Shift Register 
and Timer 2 Shift Register compare-register 


Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search) 
Clock Source ........ ee. 1/1, 1/2 of System Clock, 1/16, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count (PCO Input)) 
Clock Source ............06. 1/16, 1/32 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog) 


Clock Source .............. ... 1/16 of OSC Oscillation Clock, XI Oscillation Clock 
Interrupt Source ............ 1/211, 1/212, 1/213 of Timer Counter 5, Overflow (Pl) 
Timer Counter 6 : 30-bit x 1 (Timer Output, Clock function (Maximum 4 hours), Buzzer Output) 
Clock Source ............00 1/32, 1/64, 1/256,1/512 of OSC Oscillation Clock, X! Oscillation Clock, 1/2 of 
System Clock 
Interrupt Source ............ 1 second Output, 1 minute Output, 1 hour Output, 4 hour Output 


Timer Counter 7 : 8-bit x 1 (Simple Remote Control Reception) 
Clock Source ............60. 1/8, 1/16, 1/32, 1/64 of System Clock 
Interrupt Source ............ 8th Overflow of Timer Counter 7 
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MN6750487 / 6470 


8 Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition 
function, FIFO ¢ 8 or 16-bit length Transmit/Reception 
(8bits by 8 stages)) oe 
Clock SOUuICe ...........0. 1/16, 1/64, 1/128 of System Clock, Timer 4 Output 2 dividing, SBTO Pin 


Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition 
function,Simple Remote Control Reception) 
Clock Source .............0... 1/16, 1/64, 1/128 of System Clock, Timer 4 Output 2 dividing, SBT1 Pin 
Input 


1/0 Ports Vo 8B ° Joint use: 33 Port 0, 1, 4, 5, 6, 7, A, B, by -bit 
iat | 


Output 2 | «Joint use 
i A/D Inputs 8-bit x 12ch (without S/H) 





PWM 10-bit x 2ch (at Repetition Cycle 143ys, 14.32MHz), 11-bit x 2ch (at Repetition Cycle 286us, 14.32MHz), 


14-bit x 1ch (at Repetition Cycle 2288us, 14.32MHz) 
Ficr 16-bit x 5ch 
Focr 16-bit x 7ch, 8-bit x 1ch 


| Special Ports Buzzer Output, Tri-state Output (PTO) VLP Pin, Synchronous Output : 7, Tri-state Synchronous Output : 4 


Remote Control Reception, CTL Amp, FG Amp built-in, 1/2 Output of OSC Oscillation Clock (1 Vpp), 
Error Amp etc. built-in 


Hf Notes VISS/VASS Detector function 

E Package -  QFP100-P-1818 | 
Support Tool 

B in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB6750647 

B EPROM built-in Type Use MN67P50647 (ES (Enginnering Sample) available). 


E Pin Configuration 
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see the next page for electrical characteristics. 
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Electrical Characteristics 
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Supply Current 

















Operating Supply Current 


( 
Supply Current at STOP IDSP | Oscillaiton halt, No load STBH (ANACNT: BP0)=0 
Supply Current at HALT IDHT |14.32MHz Oscillation, No load STBH=0 


| | (Ta=2522°C, VDD=5.0V, VSS=0V) 


IDD2 | 16MHz Oscillation SLOW Mode, No load STBH=1 


IDD1 | At 14.32MHz Opration No load STBH (ANACNTO, #80)=1 


A/D Converter Characteristics 







DiterentilNonineary[anisd) | 
ND Conversion Time | Tab | __focostasame | [30] | ws | 
analog inputvotage [| —SSSCS~— | a 





MN6750487 / 647 0 
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_} MN675048 / 58 


/ 





B Type MN6750487 /58 | \ 
Rom (x8-bit) 64K / 80K 
PRAM (x8-bit) 1024 / 1280 
Minimum Instruction Execution Time = With Main Clock operated 0.279ps (at 4.5 to 5.5V, 14.32MHz) 
With Sub-clock operated 143ps (at 2.7 to 5.5V, 14.32MHz internal dividing) 
122us (2.7 to 5.5V, at 32.768kHz) 
o Interrupts ¢RESET *Runaway External 0,1, 2/Key Input (P50~54) ©Input Capture 0,1 »* Timer 0/ Timer 6 


eTimer1 e¢Timer2 ¢Timer3/CylinderFG »¢ Timer 4/ Synchronous Output / Continuous 
Synchronous Output ¢SerialQ ¢ Serial 1 / A/D Conversion / Remote Control Receive 


El Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Output Compare) | 
Clock SOUICE ............00e. 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, 
1/512 of XI Oscillation Clock or OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, 


Coincidence of Output Compare Register 0 and Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count (CTL Signal), Synchronous Serial Clock 


Generator) 
Clock Source ................ 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, CTL Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture, (DCTL Specified Edge), DCTL Signal Duty 


Judge) 
Clock Source ...........0... 1/1, 1/2 of System Clock, 1/16, 1/24, 1/32, 1/48 of OSC Oscillation Clock | 
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Specified Edge Input, Timer-2 Shift x 


Register 4-bit Counter Underflow, Concidence of Timer-2 Shift Register 
and Timer-2 Shift Register compare-register 


Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search) 
Clock Source .............0. 1/1, 1/2 of System Clock, 1/16, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count (P92 Input)) 
Clock Source .............00. 1/16, 1/32 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog) 


Clock Source ............... 1/8 of OSC Oscillation Clock, X! Oscillation Clock 
Interrupt Source ............ 1/211, 1/212, 1/213 of Timer Counter 5, Overflow (PI) 
Timer Counter 6 : 30-bit x 1 (Timer Output, Clock function (Maximum 4 hours), Buzzer Output) 
Clock Source .............00. 1/32, 1/64, 1/256,1/512 of OSC Oscillation Clock, XI Oscillation Clock, 1/2 of 
System Clock 
Interrupt Source ............ 1 second Output, 1 minute Output, 1 hour Output, 4 hour Output 
Timer Counter 7 : 8-bit x 1 (Simple Remote Control Reception) 
Clock Source ............ 1/8, 1/16, 1/32, 1/64 of System Clock 
Interrupt Source ............ 8th Overflow of Timer Counter 7 
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Serial Interface 





Clock Source 


Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function, 


MN 6750487 /58 0 





FIFO ¢ 8 or 16-bit length Transmit/Receive(8bits by 8 stages)) 
1/2, 1/4, 1/18, 1/32, 1/64, 1/128, of System Clock, Timer 4 Output 2 
dividing, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition 


Clock Source 


ee ee 


function, Simple |?C function) 
11/2, 1/4, 1/18, 1/32, 1/64, 1/128, of System Clock, Timer 4 Output 2 
dividing, SBTO pin Input 


1/0 Ports a Ci) * Joint use: 41 Port0, 1, 4,5, 6, 7,A,B, by -bit 
a 


Output 


1 e Joint use : 1 


BAD Inputs 8-bit x 12ch (without S/H) 
EPpwm 10-bit x 2ch (Repetition Cycle 143ys, at 14.32MHz), 11-bit x 2ch (Repetition Cycle 286us, at 14.32MHz), 


14-bit x 1ch (Repetition Cycle 2288us, at 14.32MHz) 


Wicr 16-bit x 5ch 
Focr 16-bit x 7ch, 8-bit x 1ch 
i Special Ports Buzzer Output, Tri-state Output (PTO) VLP Pin, Synchronous Output : 7, Tri-state Synchronous Output : 4 


Remote Control Receive, CTL Amp, FG Amp built-in, 1/2 Output of OSC Oscillation Clock (1 Vpp), 


Error Amp etc. built- 


in 


Hf Notes VISS/VASS Detector function 
E Package QFP100-P-1818 


Support Tool 


B in-Circuit Emulator PX-ICE1880-2 + PX-PRB6750647 
8 EPROM built-in Type Use MN67P50647 (ES (Enginnering Sample) available). 


Pin Configuration 
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EYI P53 +») ——-> 9 67;-~--> VRO 
KEYIRQO (P52<—+) ——~—->}1 86S-—— YFG 
KEYIRQO (P51 +) ———>\1 65 YPG 
oe tee = — 4 ane 
‘07 «+ ec 13 63> 
oa lata <r 
raed 15 6 + (-— 
SBTO (P02 +— =" 60 }<——— AMP- (+—PA1) 
ae Vales —— 17 59 ANCE arg 
o—_ J 18 587>———> AMPO (+-—+PA3 
RST (P04 +) ~-—>) 19 57+<——— _ PGMM _(+P93) 
$X| ——} 20 56<——~ IRQO (+—P20) 
HSW <—~-—-+ 21 55}<———~ IRQ ( 2 
VLP <—— 22 54+€— |RQ2 (+-»P22) 
PWM3 <——_ 23 Bt PZ 
PWM2 <——— 24 52+ ——> P24 
PWM1 <———-7 25 51}+<——> PBO 
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Supply Current 






eee : IDD1 | At 14.32MHz Opration, No load STBH (ANACNTO, #80)=1 
Operating Supply Current | IDD4 | a = ee we Ew 
IDD2 |16MHz Oscilation, SLOW Mode, Noload STBH=1/ | 2 | 





Supply Current at STOP IDSP | Oscillaiton halt, No load STBH (ANACNT; BPO)=0 
Supply Current at HALT IDHT |14.32MHz Oscillation, No load STBH= 










A/D Converter Characteristics 






A/D Conversion Time fosc=14.32MHz 
Analog putVotlage || «dO 





MN675048 /58 


15/ 


1 MN675029 / 39 / 49 


ETye i t—<“is ee INGT5029/39/4900¢©¢€¢0€C=*——ee 
MROM(x8-bit) = s—<“iss—C (8K AOKT SCS 
BMRAM(x8-bi) = = = 8  ......\\ 768/1024/12800 0° °° 2. 


With Sub-clock operated 122s (at 2.7 to 5.5V, 32. 768kHz) 


a Interrupts eRESET ¢Runaway «External 0, 1, 2/Key Input (P50~54) «Input Capture 0,1 °© TimerQ/Timer6 


eTimeri eTimer2 eTimer3 ¢CapstanFG Cylinder FG 
¢ Timer 4 / Synchronous Output / Continuous 
Synchronous Output ¢SerialQ ¢ Serial 1 / A/D Conversion 


B Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Output Compare) 
Clock Source ...........000 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, 
1/256 1/512 of XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, 


Coincidence of Output Compare Register 0 compare to Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count (CTL Signal), Synchronous Serial Clock | 


Generator) 
Clock SOUICE ............00 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, CTL Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture, (DCTL Specified Edge), DCTL Signal Duty 


Judgement) 
Clock Source .............0. 1/1, 1/2 of System Clock, 1/16, 1/24, 1/32, 1/48 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Specified Edge Input, Timer-2 Shift 


Register 4-bit Counter Underflow, Concidence of Timer-2 Shift Register 
and Timer-2 Shift Register compare-register 


Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search) 
Clock Source ...........00 1/1, 1/2 of System Clock, 1/16, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count (P92 Input)) 
Clock Source ..............0. 1/16, 1/32 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog) 


Clock Source .............0 1/16 of OSC Oscillation Clock, XI Oscillation Clock 
Interrupt Source ............ 1/2", 1/2'?, 1/2 of Timer Counter 5, Overflow (PI) 
Timer Counter 6 : 30-bit x 1 (Timer Output, Clock function (Maximum 2 seconds), Buzzer Output) 
Clock Source ..............0. 1/32, 1/64, 1/256,1/512 of OSC Oscillation Clock, X! Oscillation Clock, 1/2 
of System Clock | 
Interrupt Source ............ 0.25 second Output, 0.5. second Output, 1 second Output, 2 second Output 





Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ................. 1/2, 1/4, 1/18, 1/32, 1/64, 1/128, of System Clock, Timer 4 Output 2 
dividing, SBTO Pin Input 


Serial Interface 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition 
function, Simple Remote Control Reception) 
Clock Source .............0 11/2, 1/4, 1/18, 1/32, 1/64, 1/128, of System Clock, Timer 4 Output 2 
7 dividing, SBT1 point Input 
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MN67/5029 / 39/490 


1/0 Ports e Joint use: 31 Port 0, 1, 4,5, 6,7, A, by -bit 
(aa i a 


Output ¢ Joint use : 2 


ce eee ee 
EpwmM ——— 42-bit x 2c (at Repetition Cycle 512us, 16.0MHz), 14-bit x tch (at Repetition Cycle 2048s, 16.0MHz), 
MCR ae 
MOCR 46 DIE Th, BIC 
WSpecialPorts = =~———_Tri-state Output (PTO) VPL Pin, Synchronous Output: 7,Tri-stassse Synchronous Output:4, 


CTL Amp FG Amp built-in. 1/2 Output of OSC Oscillation Clock (1 Vpp) 


Notes VISS/VASS Detector function 
i Package QFP084-P-1818 


Support Tool 
W in-Circuit Emulator PX-ICE1870-2 + PX-PRB675069 


B EPROM built-in Type Use MN67P5069 (ES (Enginnering Sample) available). 


E Pin Configuration 


NN mm 











Tw~-mASTA aS TH GS 
erect te fn eS ae Sane 
oo nmnwonnonan 0 
Trier lll lilleeteeces 
WS Boks = a we a ap we eed ee Se 
SGZZORREEEEERS4N8 88855 
TTT | 
P63 <> iat 83 ee 81 ee 79 48 77 18 75 es 73 (2 71 i 69 saa 67 aa 65 6469 ——>CO 
P62 <—>| 2 62 AVSS 
P61 <— >} 3 61 |<———CTLA 
P60 4 60 AVDD 
P57 5 59 |<——>RCTLP 
P56 6 58 |_—--> RTCLN 
P55 7 57 |—_> TPZ(+- P92/+-TC4l) 
KEYIRQ4(P54-—) 8 56 |<——-VRI 
KEYIRQ3(P53+—) 9 55 |——>VRO 
KEYIRQ2(P52+—) 10 MN675029/39/49 54 |< YPG 
KEYIRQ1(P51+—) 11 53 }<—— YFG 
KEYIRQO(P50<—) 12 52 |< AFG 
SBT1(P07+—) 13 51|—> FGF 
SBI1(P06+—) 14 50 |\<-—— FGI 
SBO1(P05+—) 15 49 kK PGMM(+-P93) 
SBT0(P02—) 16 48 |——> PWM 14(«—+P.20) 
SBIO(PO1+—) 17 47 P21 
SBO0(P00+—>) 18 46 P22(—-fosc/2) 
RST(P04<-) 19 45 IRQO(+—P23) 
Sxl 20 44 |——_> HBUFD0(+—P40) 
HSW 2122 24, 26 8, 80, 82 84 86 88 | 40. 42 43; > HBUFD2(+—>P 42) 


23 25 27 29 31 33 35 37 39 41 








a 
| 
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a 
—> 
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HBUFD6(P46+—) 
HBUFD4(P44<—) 
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See the next page for electrical characteristics. 
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Electrical Characteristics 


Supply Current 





(Ta=25+2°C, VDD=5.0V, VSS=0V 


$60 s.1it 
SERIES 


MN1860 Series 


The MN1860 Series eliminates context-switching time loss through hardware 
implementation, and is ideal for parallel processing. The capabilities of these 
microcomputers are effective in multitasking applications, with four sets of 
internal registers. 


The instruction set also has upward compatibility with that of the MN1880 
Series at the source code and machine language levels. The 16-bit ALU 
(Arithmetic Logic Unit) increases the speed of operation processing, making 
this series suitable for a wide range of applications in the consumer and . 

industrial sectors. y MN1860 Series 


Features 

© High-speed 8-bit Controller 
High-speed 0.25 ys (16MHz) instruction execution 64kbytes maximum 
ROM size 

© Context-Switching by Hardware 
Task-switching time loss is reduced with four internal register sets. 

@ Instruction Upward Compatibility with MN1880 Series 
MN1880 software can be used and 16-bit operation instructions are 
enhanced. 

© High-level Language Support 
The high-level language CL/1 utilized for software development can be 
used to write programs that make 4-task parallel processing prossible. 


@ Applications 








_t MN1860003 


ETyei(i‘—™s™~sS Ee NINBEONNS 
MROM(x8bit) = s—<isss gternat 
MRAM (x8-bit) GBB 


With Sub-clock operated 122s (at 4.5 to 5.5V, 32.768kHz) 


tT Interrupts — eRESET *Runaway eExternal0to5 ¢TimerOto5 Overflow Timer 0, 1 Capture / Compare 


¢Timer 0,1 Compare eMail ¢SIFO,1 eUART Reception e*UART Transmission A/D 


8 Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 


Synchronous Output (4-bit x 2ch)) | 


Clock Source ............06 1/16, 1/32 of OSC Oscillation Clock, 1/16, 1/32 of XI Oscillation Clock, 
External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Compare to Register O and Timer 


Counter 0 Coincidence of Capture / Compare Register 0 and Timer Counter 0 , 
Coincidence of the Capture / Compare Register 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
Synchronous Output (4-bit x 2ch)) 


Clock Source ............0. 1/16, 1/32 of OSC Oscillation Clock, 1/32 of XI Oscillation Clock, 
Overflow of Timer Counter 0, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1, Coincidence of Compare Register 1and Timer 


Counter 1, Coincidence of Capture / Compare Register 1 and Timer Counter 1, 
Capture of the Capture / Compare Register 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, PWM Output) 


Clock Source ..............0. 1/8 of System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Timer Output, PWM Output, Synchronous Serial Clock Generator, 
synchronous Output (4-bit x 2ch), Event Count) 
Clock Source ............0 1/8 of System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, 
Overflow of Timer Counter 1, Overflow of Timer Counter 2 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, PWM Output, A/D Conversion Trigger Generation) 


Clock Source ............. 1/8 of System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 1/256, 1/4096 of 
XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (Timer Output, PWM Output, Serial Index Search, Synchronous Output (4-bit x 2ch), 
Event Count) 
Clock Source ............0. 1/8 of System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, 
Overflow of Timer Counter 3, Overflow of Timer Counter 4 
Interrupt Source ............ Overflow of Timer Counter 5 


Watchdog 


Connectable Timer Counter 0 + Timer Counter 1, Timer Counter 1 + Timer Counter 3 
Timer Counter 2 + Timer Counter 3, Timer Counter 3 + Timer Counter 5 
Timer Counter 4 + Timer Counter 5 
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MN1860003 0 


Bf Serial Interface Serial : 8-bit x 2 (Synchronous Type) 


I/O Ports e Joint use: 54 © Specified pull-up Resistor available : 17 (Software Programmable) 


Input 


Support Too! 


Clock Source 


UART x 1 


e Joint use : 13 


ee aa Seine cer 
EPwM —“<—~™CCCC 4G bit x ACH (at Repetition Cycle 1.Ousto13tms, 16MHz) 
HicR—“‘<“‘“‘iéSCS abit ech (Possible tosetto OCR) 
MOCR Bi 20 
WSpecialPorts  — 4-bitx2ch(SynchronousOutputy (i ti (tststi(‘“‘;O.O!O! 
Package 8  QFP10-P4818 00000000000 


Counter 3 


1/4, 1/16, 1/32 of Machine Cycle, External Clock, Overflow of Timer 


B in-Circuit Emulator Mr. ICE / 1860 (made by Computex Co. Ltd.) 
H Pin Configuration 


EX | ——~> 

PB1 <— > 

PB2 <——> 

PB3 <--> 

PB4 <—~> 

PB5 <—> 

PB6 <——> 

PB7 <-> 

vss —— > 
(AB15) P17 <> 
(AB14) P16 <> 
(AB13) P15 <> 
(AB12) P14 <——> 
(AB11) P13. <——> 
(AB10) P12 <——> 
(AB9) P11. <> 
(AB8) P10 <——> 
(AB7) PO7 <--> 
AB6) PO6 <——> 
AB5) P05 <——> 
AB4) P04 <-->} 
AB3) P03 <——>| 
(AB2) P02 <——> 
AB1) P01 <——>| 
ABO) Poo <——>| 











— ~~ T 
al gg 
A ae Ee ee Bay gases 
Gaxk |SlOjE|Sisie 82825280 OO68 
eke lbslebesesegese | 2888 
BESSRILL EIS SSESS ERS S288 
(IEEE 
10) 99 97 95 93 91 89 87 85 8381 79 Th 15 
2 74 
3 73 
4 72 
5 71 
6 70 
7 69 
8 68 
9 67 
10 66 
11 65 
12 64 
43 MN1860003 63 
14 62 
15 61 
16 60 
17 59 
18 58 
19 57 
20 56 
21 55 
22 54 
23 53 
24 52 
25 26 28 30 32 34 36 38 40 42 44 46 48 50 51 
27 29 31 33 35 37 39 41 43 45 47 49 
amr Wa; Da = =o Ot 
es ae 
Se eee eo Ee a oi 








QFH100-P-1818 


<—-—— P83 (ADC3 
K——. P82 (ADC2 
<—— P81 (ADC1 
<———— P80 (ADCO 
<<——-_ Vref+ 
<———._ AVDD 
<——— VDD 
i———> P73 (STBD7) 
KK> P72 (STBD6) 
K——> P71 (STBD5) 
<-> P70 (STBD4) 
<-> P63 (STBD3) 
( ) 
( ) 
( ) 


) 
) 
) 
) 


kKK—> p62 (STBD2 
K——> p61 (STBD1 
<> P60 (STBDO 
RST 
> OQSc2 
pa Osc 
Vss 
L——> xO 
= XI (P54) 
P53 (IRQ3) 
kK P52 (IRQ2) 
) 
) 


( 
KK P51 (IRQ1 
K——— P50 (IRQO 





See the next page for electrical characteristics. 
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Supply Current 


IDD1 At 20MHz Opeation 
IDD2 At 32kHz Operation 


IDD3 Oscillation halt 
IDD4 20MHz Oscillaiton halt 












Ea caetaaontene es 
[Zero Transiin Votage | VOT | SSS 
Fake Tension Votage | VET [| 
FAO Conversion Time |_| _—fost-D0NHa at No Wat 
Ts 


(Ta=25°C, VDD=5.0V, VSS=0V) 





MN1860003 0 
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_1 MN1860004 


H Type MN1860004 ae 
PROM(x8-bit) = ©. External(Maximum 256K) | 
MRAM (x8-bi) BB 


0.20ps (at 3.0 to 5.5V, 20MHz) 
With Sub-clock operated 122s (at 3.0 to 5.5V, 32.768kHz) 


a Interrupts eRESET e*Runaway eExternalOto5 eTimerOto5 © Timer 0, 1 Capture / Compare 


e Timer 0,1 Compare «Mail *SIF0,1 e¢UART Reception *UART Transmission ¢A/D «bank 


8 Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 


synchronous Output (4-bit x 2ch)) 
Clock Source ............0. 1/16, 1/32 of OSC Oscillation Clock, 1/16, 1/32 of XI Oscillation Clock, 
External Clock Input 
Interrupt Source ........... Overflow of Timer Counter 0, Coincidence of Compare Register O and Timer 
Counter 1, Coincidence of Capture / Compare Register 0 and Timer Counter 0, 
At the capture mode of the Capture / Compare Register 0 


Timer Counter 1: 16-bit x1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
synchronous Output (4-bit x 2ch)) 


Glock Source «0.0... 1/16, 1/32 of OSC Oscillation Clock, 1/16 1/32 of XI Oscillation Clock, 
Overflow of Timer Counter 0, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1, Coincidence of Compare Register 1 and Timer 


Counter 1, Coincidence of Capture / Compare Register 1 and Timer Counter 1, 
Capture of the Capture / Compare Register 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, PWM Output) 


Clock Source ...........00. 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, External Clock Input 
Interrupt Source ........... Overflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Timer Output, PWM Output, Synchronous Serial Clock Generator, 
synchronous Output (4-bit x 2ch), Event Count) 


Clock SOUrCE .........cce. 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 1 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, PWM Output, A/D Conversion Trigger Generation) 


Clock Source .........ce. 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (Timer Output, PWM Output, Serial Index Search, Synchronous Output (4-bit x 2ch), 


Event Count) 
Clock Source ..........006 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 3 
Interrupt Source ............ Overflow of Timer Counter 5 


Watchdog 


Connectable | Timer Counter 2 + Timer Counter 3, Timer Counter 4 + Timer Counter 5, 
Timer Counter 0 + Timer Counter 1, Timer Counter 3 + Timer Counter 5 
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MN1860004 0 


Bf Serial Interface Serial : 8-bit x 2 (Synchronous Type) 


Clock Source ............0. Machine Cycle, External Clock, Overflow of Timer Counter 3 
UART x 1 
1/0 Ports Ls e Joint use: 56 * Pull-up Resistor available : 20 (Software Programmable) 
Input ¢ Joint use : 13 


Se ar oe Ninet  ee 
fickR—t—“‘“‘“‘“‘i;™;CO#N ae QCH (Possible to settOOCR) 
WOCR ©. W@btx2h 
WPackage  QFHIOOP 44. 
Support Tool 








100 


© 
fo] 
© 
N 


a a 

S| SE 

mln sh a 

QS SoS ose oe 6 SoS Ss ceo? 
ca —- RIT yo - 
Gax ISislcllotléesaeao2s ec O68 és 
xxe lnlmim|aigla 5 OOO0005 AAaAAA 
EEE WB@lvigleleeEEEEEEE 4, < eee 
ono Onwtanwro = noo 
SBatLCAtcectecC CTC HHSSRAOHODOSH> PO SHSSD 

96 (94 90 
87 7 











EX! ——> O 99 97 95 93 91 89 85 838 79 7 75 P83 (ADC3) 
PB1 <—>|2 74 P82 (ADC2) 
PB2 <——>|3 73 P81 (ADC1) 
PB3 <——>) 4 72 P80 (ADCO) 
PB4 5 71 ;<-——__ Vref+ 
PB5 <— > |6 70}<———  AVDD 
(AB17) PB6 <{—>| 7 69 <———. VDD 
( AB16) PB7 <——>)8 68 k&——> P73 (STBD7) 
Vss —— 9 67 <> P72 (STBD6) 
(AB15) P17 <——>} 10 66 P71 (STBD5) 
(AB14) P16 <>} 11 “> P70 (STBD4) 
(AB13) P15 <——>} 12 64 P63 (STBD3) 
(AB12) P14 <> 13 MN1860004 63 K—> P62 (STBD2) 
(AB11) P13 14 62 <——> P61 (STBD1) 
(AB10) P12 15 61 <——> P60 (STBDO) 
(AB9) P11 16 _ RST 
(AB8) P10 <——>} 17 59|——> OSC2 
(AB7) PO7 18 58 OSC1 
(AB6) P06 <——>} 19 57K——— Vss 
(AB5) P05 20 56|———> XO 
(AB4) P04. <>} 21 55 |<———_ X 1 (P54) 
(AB3) P03 22 54 P53 (IRQ3) 
(AB2) PO2 <——> 23 53 K— P52 (IRQ2) 
(AB1) PO1 24 52 P51 (IRQ1) 
(ABO) POO 25 26 28 30 32 34 «2336 38 «+40 ~~ 42 44 46 48  5051<—— P50 (IRQO) 








(R/W 


SS OS OST lh 





(PSEN 
(TERM 


QFH100-P-1414 


See the next page for electrical characteristics. 
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Supply Current 















go fioo1 | —Av2svHeOpeaton | |_| 60 | ma 
| Weep —[ | [= Ta 
— 
i 


Supply Current at STOP IDD3 Oscillation halt 
Supply Current at HALT IDD4 25Mkz Oscillaiton halt 


A/D Converter Characteristics 












PA Linesriyenr | | 
[Zero Tensiton Voge | VOT | 
ND ConversonTime |__| aahgh-speed AD convenion | |_| 
Canaiog nputvotane [afi | 





MN1860004 3 
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_} MN1866405 / 06 


H Type MN1866405 / 06 —— 
B Rom (x8-bit) 64K 
BRAM (x8-bit) | 1856 | 


0.16p1s (at 4.5 to 5.5V, 25MHz) : MN1866405 / 06 
0.20ps (at 3.0 to 5.5V, 20MHz) : MN1866405 
0.25ps (at 3.0 to 5.5V, 16MHz) : MN1866406 





Minimum Instruction Execution Time = With Main Clock operated 


With Sub-clock operated 122us (at 3.0 to 5.5V, 32.768kHz) 
i Interrupts eRESET ¢Runaway ¢ExternalOto5 *TimerOto5 «Timer 0, 1 Capture / Compare 


¢ Timer 0,1 Compare eMail *SIFO,1,3 ¢UART Receiption *UART Transmission *A/D © Bank 





Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 


synchronous Output (4-bit x 2ch)) 


Clock Source ...........06 1/16, 1/32 of OSC Oscillation Clock, 1/16, 1/32 of XI Oscillation Clock, 
External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Compare Register O and Timer 


Counter 0 Coincidence of Capture / Compare Register 0 and Timer Counter 0 , 
Capture of the Capture / Compare Register 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
Pulse Width Measurement, Synchronous Output (4-bit x 2ch)) 


Clock Source ............0 1/16, 1/32 of OSC Oscillation Clock, 1/16 1/32 of XI Oscillation Clock, 
Overflow of Timer Counter 0, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 1, Coincidence of Compare Register 1 and Timer 


Counter 1 Coincidence of Capture / Compare Register 1 and Timer Counter 1 , 
Capture of the Capture / Compare Register 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, PWM Output) 


Clock Source ............00 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Timer Output, PWM Output, Synchronous Serial Clock Generator, 
Synchronous Output (4-bit x 2ch), Event Count) 


GlOCK SOUNCE: J cissiisadences 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 1 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, PWM Output, A/D Conversion Trigger Generation) 


CLOCK SOUICE: aiscsscitins 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (Timer Output, PWM Output, Serial Index Search, Synchronous Output (4-bit x 2ch), 
Event Count) 


Clock Source ..............0 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock, 
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 3 
Interrupt Source ............ Overflow of Timer Counter 5 
Watchdog 


Connectable Timer Counter 2 + Timer Counter 3, Timer Counter 4 + Timer Counter 5 
Timer Counter 0 + Timer Counter 1, Timer Counter 3 + Timer Counter 5 
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MIN1866405 / 060 


Ef Serial Interface Serial : 8-bit x 3 (Synchronous Type) 


Clock Source Machine Cycle, External Clock, Overflow of Timer Counter 3 


UART x 1 


1 1/0 Ports i ¢ Joint use: 59 © Specified pull-up Resistor available : 20 (Software Programmable) 


Input e Joint use : 13 


ne Se ee 
FPwMmM = =———s~—<“‘—~™~™S 4G bit X ACH at Repetition Cycle O.ByS to 104.8ms,20MHZ) 
MicR—“(iti‘“‘“‘“‘s™SCSCSCC abit Ach (Possible to settoOOCR) 
MOCR 4B bit 20 
EPackage |  MN1866405-QFHIOO-P-14140 0 2200000000000 


MN1866406 : QFH100-P-1414, QFP100-P-1818 


Support Tool 
B in-Circuit Emulator Mr. ICE / 1860 (made by Computex Co. Ltd.) 


B EPROM built-in Type Use MN18P66405 (ES (Engineering Sample) available) in QFH100-P-1414 / QFP100-P-1818 package. 


E Pin Configuration 














pay —~ ot 
a—~ | ON wm 
Sip oe se 
asd fe ecesiexsé6e625e8 cease 
g2@ lsl[ebla|2iassS8o8o8s 8888 
Mee DIDO 131 ee Es ee ES no», 2tce 
SERSLRPRERERR EER ERE SEER SE 
EX) =, oO” a9 7? 97 % 95 93 * a1 9 a9 7 a5 83 © a: © 79? 77 “754 — Pa (ADC3) 
(SBT3) PB1 <->} 2 74KK-—— _ P82 (ADC2) 
(SBO3) PB2 <—>}3 a P81 (ADC1) 
(SBI3) PB3 <——>| 4 72 P80 (ADCO) 
PB4 <——>15 74 1<—— Vref+ 
PB5 <——>| 6 70 '<---—_ AVDD 
(AB17) PB6 7 69 kX ——  Vpb 
(AB16) PB7 <->} 8 68 P73 (STBD7) 
vss — 9 i EE P72 (STBD6) 
(AB15) P17 10 66 K-——-> P71 (STBDS5) 
(AB14) P16 <>) 11 65 K——> P70 (STBD4) 
(AB13) P15 12 64\<——> P63 (STBD3) 
(AB12) P14. <>} 13 MN1866405 / 06 63 <——> P62 (STBD2) 
(AB11) P13 14 62|<-——> P61 (STBD1) 
(AB10) P12 15 61 |< ——> P60 (STBDO) 
(ABQ) P11 <>} 16 J aa RST 
(AB8) P10 <~—>} 17 59|-——> OSC2 
(AB7) P07 <——>| 18 58 OSC 1 
(AB6) P06 <——>} 19 57 Vss 
(AB5) P05 <--->) 20 56|——> XO 
(AB4) P04 <——>} 21 —_ X1 (P54) 
(AB3) P03 <——>| 22 541K——— _ P53 (IRQ3) 
(AB2) PO2 <> 23 53|kK-——_ P52 ( IRQ2) 
(AB1) P01 <——>} 24 52 |<. P51 (IRQ1) 
(ABO) POO <> 2526 28s 30 —S—=2832 36 38 = 40~—s 42 44 46 48 5051 <——— P50 (IRQO) 
3 35 39 41 43 45 47 49 

















P32 << >| 
pan 


P33 
P34 





(PSEN 
(TERM 


SS See Se CS 


QFH100-P-1414 (MN1866405 / 06) 
QFP100-P-1818 (IMN1866406) 


See the next page for electrical characteristics. 
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Electrical Characteristics 
| Supply Current 





' ; . - : ee : oe | es eee 
eratin u urren | Mz Opeation | 
pee eaneal IDD2 At 32kHz Operation 


Supply Current at STOP IDD3 Oscillation halt 
Supply Current at HALT IDD4 20Mkz Oscillaiton halt 


A/D Converter Characteristics 


FA Lineartyenr | | 
Futsal Transiononage | VET | 
A ConversionTine |__| _atfigh Seed AD Conversion 
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1866405 / 06 0 


173 


1 MN6799240 / 320 


Wipe TTT 5D 9D 
Lie 7 


0.25ps (at 4.2 to 5.5V, 16MHz) 


With Sub-clock operated 1221s (at 3.3 to 5.5V, 32.768kHz) 
A Interrupts eRESET *Runaway eExternalO ¢External1 ¢CylinderFG *CapstanFG »*HSW 


°VSYNC »General-use Capture Free Running Counter *CTL ¢Unreeling Reel FG 
e Feeding ReelFG ¢TimerOQto4 © Synchronous Output * Continuous Synchronous Output »* DMA 
¢ Direction Detection ¢Serial0,1 ¢A/D 


B Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function) 
Clock Source ............. System Clock, XI Oscillation Clock, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Compare to Outout Compare Register 


Timer Counter 1 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator) 
Clock Source ............00. system Clock, 1/32 of OSC Oscillation Clock, AFG Frequency Dividing Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Event Count, Input Capture, Synchronous Interrupt function) 
Clock Source ..........00. system Clock, 1/32, 1/48 OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, DCTL Signal Edge, 
Bit Counter Underflow for Shift Register, 
Coincidence of Compare Register and Shift Register 


Timer Counter 3 : 16-bit x 1 (Timer Output (Possible by Mask Option), Event Count, Serial Index Search) 
Clock Source ............00- system Clock, 1/32 of OSC Oscillation Clock, TC13 Input 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count, Linear Time Count) 
Clock Source ......... ee. 1/32 of OSC Oscillation Clock, CTL Signal 
Interrupt Source ............ Overflow of Timer Counter 4 


Watchdog Timer : 19-bit x 1 (Watchdog) 


Clock Source ...........0.06 OSC Oscillation Clock, X! Oscillation Clock, 
Interrupt Source ............ Watchdog Timer period 32.7ms (fosc=at 16MHz), 43.7ms (fosc=at 12MHz), 
64ms (Xl=at 32kHz) 
B Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source .............06 1/2, 1/4, 1/8 of System Clock, 1/2 of Timer Counter, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock Source ..............6 1/2, 1/4, 1/8 of System Clock, 1/2 of Timer Counter, SBT1 Pin Input 


1/0 Ports WO 8 e Joint use : 32 
a 


Output 4 
HaA/Dinputs  Bbitxi2ch(withoutSH) 
MD/A(Analog) Outputs == —i«iSRXZc— 
MicR—“isi‘—s~s~™CS BEC, WEI ECD 
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MN6759240 / 320 0 


Hocr 16-bit x 2ch 
W FGICR 9-bit x Ich, 11-bit x 3ch 
a Special Ports Real Time Output (16 (with DMA function), 2 (4-state Synchronous Output), 8 (2-state Synchronous Output)), 


CTL Amp, DMA, Reel FG Input 


a Notes VISS/VASS Detector function 
E Package QFP124-P-2828, QFP128-P-1818 


Support 


Tool 


WPiggyback = = Use EP67550.as piggy in QFP124-P-2828/QFP128-P-1818 package. = 
H EPROM built-in Type =——_Use MN67P55320 (ES (Engineering Sample) available) in QFP124-P-2828 / QFP128-P-1818 package. 
WPinConfiguration 0 











rrrr rrr 


momo eo aes tt 


<-> P04 
i<—> P03 
i<——> P02 
—> Pol 
<> POO 
<——. P63 








i=) 
t=) 
© 
Qo 
a 
QO 
iN} 
4 
i=) 
Qo 











t——> CTLH 
t——> CTLS 
<> RCTLP 
<—> RCTLN 
81 \<——. TPZ (PCO) 
CIF 
: CIR 

MN6755320 78 \——__ VAI 
—> VRO 
AVSS 
75 <——._ YPG (PC1) 
74'<——~ PFG 
73\< AFG1 
72|<—-— _ AFG2 (PC2) 
71 \<—— RLT (PC3) 
70 |K——__ RLS (PC4) 
69 <> PGMM (PC5) 
<—~> AVMM (PC6) 
<——._ VSYN 
IRQ1 (PB4) 
DENV (PBO) 

64 |<-—-> HAMP (PB2) 
6263|<——> ROTA (PB1) 








uo 
@ 


60 











Vssi 





P47 <-> 
PAO <4 
PA2 <—> 
PWwMo <-—— 3 
PWM1 <—— 
vLp <——|2 
HSw <—— 


VSSs3 


SlSIL/5(5 
D!IDIA!H ID 


SBT1 


QFP124-P-2828 











rrr rer re 








<< P53 



































P22 ert a 128 9g ag ee ag lg 18 47) F485! 13174 109" 107198 405194103 1°? 49110? 99 97 96 NC 

P23 <=> 2 95 AVDD 

P24 <——>}3 94|--——> DAO 

P25 <—->|4 93 |—----> DAI 

P26 <—>|5 92 DAVDD 

P27 <——>/6 91]/-—> CO 

P30 <—>|7 90 |< AGC 

P31 <——>/8 89 |<——- CTLG 

P32 <— >}9 88 |<——— CTLA 

P33 <——>| 10 87 |} CTLH 

P34 <—>| 11 86 |——> CTLS 

P35 <-->} 12 85 |<——> RCTLP 

P36 <——>} 13 84 |<—--> RCTLN 

P37 <——>) 14 83|<——— TPZ (PCO} 
Vob2 15 82|\<———._ CIF 

P90 <>) 16 MN6755240 81i<—--— CIR 

P91 <—->}17 80|<--— VRI 

P92 <——>) 18 79|——-> VRO 

P93 <->} 19 78 AVSS 

P94 <--->] 20 77|\<--—_ YPG (PC 1) 

P95 <— >! 21 76|<———~ PFG 

P96 <—>/ 22 75|\<—— AFG1 
TCcO3 <—— 23 74|\<——_ AFG2 (PC2} 
vss2 24 73|<———~ RLT (PC3) 
RST ——>| 25 72|\<—— RLS (PC4) 
EXI ——— >| 26 71 |<——> PGMM (PCS) 

(PB6) TCI3 ——>| 27 70|<——> AVMM (PC6) 
(PB3) [RQOQ ——>} 28 69|<——_ VSYN 

P80 <——>} 29 68 |<——— TRQ1 (PB4) 
P81 <— >| 30 67 |< DENV (PBO) 
Pg2 <->) 31 66 |<~—-> HAMP (PB2) 

NC 8298 ig BB ge BP gy 99 ya AU gs 42. gy 88 ad 47 ag 49 ug BY ae 89 gy BD ce BT ag 59%G5 Ot ge 68 54 O01 > ROTA (PB1) 

ovr Morn —_— a MO Or N OY ou ~ OW - 
PRERSQQRLXGSSRER LE REL RSE 25352 


(SBOO 
(SBIO) 
(SBTO) 
(SBO1) 
(SBIt) 
(SBT1) 


QFP128-P-1818 


See the next page for electrical characteristics. 
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Electrical Characteristics 
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Supply Current 





















Operating Supply Current IDD1 |fosc=12M, STBH (ANACNT, #A9)='01' 


Oscillation halt, No load 
Supply Current atSTOP | 1DD2 SelllgnOn nak meee 
STBH (ANACNT, #A9)="00' 


A/D, D/A Converter Characteristics 


fee 


(Ta=25°C, VDD=5.0V, VSS=0V) 

















A/D Conversion Absolute Error 


os 
A Ganvesion Relative Eror |_| 
mae 


fosc=16MHz 


ee ee ae 


(Ta=25°C, VDD=5.0V, VSS=0V) 


ie 
nr: 
obec des LUE | _sfosc=t6MHz | 
Analog Input Voltage 





MN6759240 / 320 0 
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_] MN6799486 / 679506 


We 7B O7SBBBS 
Rom eb) 


With Sub-clock operated 122ys (at 2.2 to 5.5V, 32.768kHz) 


i Interrupts eRESET *Runaway e¢ExternalO «© External 1 (4 Input Expandable) *CylinderFG *Capstan FG 
eHSW e¢VSYNC © General-use Capture »*Free Running Counter *CTL * Winding Reel FG 
e Feeding ReelFG ¢TimerOto5 ¢ Synchronous Output »* Continuous Synchronous Output *DMA 


e Direction Detection ¢Serial0,1,2 ¢A/D 


BE Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function) 
Clock SOUICE ......... cee system Clock, XI Oscillation Clock, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Output Compare Register 


Timer Counter 1 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator) 
Clock SOUICE ...........000. system Clock, 1/32 of OSC Oscillation Clock, AFG Frequency Dividing Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Event Count, Input Capture, Synchronous Interrupt function) 
Clock Source ...........00.... system Clock, 1/32, 1/48 OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, DCTL Signal Edge, 
Bit Counter Underflow for Shift Register, 
Coincidence of Compare Register and Shift Register 


Timer Counter 3 : 16-bit x 1 (Timer Output (Possible at Mask Option), Event Count, Serial Index Search) 
Clock SOUurCe ...........0 System Clock, 1/32 of OSC Oscillation Clock, TC13 Input 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Event Count, Linear Time Count) 
Clock Source ..............00 1/32 of OSC Oscillation Clock, CTL Signal 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 30-bit x 1 (Clock, Buzzer Output) 


Clock Source .............0. system Clock, XI Oscillation Clock, 1/256, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter (Interrupts for second, minutes, and hours can be 
created.) 


Watchdog Timer : 19-bit x 1 (Watchdog) 
Clock Source ............0+. OSC Oscillation Clock, XI Oscillation Clock, 
Interrupt Source ............ Watchdog Timer period 65.6ms (fosc=at 16MHz), 84.7ms (fosc=at 12MHz), 
128ms (Xl=at 32kHZ) 





Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function) 
Clock SOUICE ...........-. 1/2, 1/4, 1/8 of System Clock, 1/256 of OSC Oscillation Clock, 
1/2 of Timer Counter, SBTO Pin Input 


Serial Interface 


Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction MSB/LSB selectable, Start Condition function) 
Clock Source .............. 1/2, 1/4, 1/8 of System Clock, 1/256 of OSC Oscillation Clock, 
1/2 of Timer Counter, SBT1 Pin Input 


Serial 2 : 8-bit x 1 (Synchronous Type) (Transfer direction MSB/LSB selectable, Start Condition function) 
Clock Source ............0 1/2, 1/4, 1/8 of System Clock, 1/256 of OSC Oscillation Clock, 
1/2 of Timer Counter, SBTO Pin Input 
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MN6755486 / 675956 


1/0 Ports WO 8A ¢ Joint use : 32 


Output 4 
PAD )).™”™”™”™”~”” bit 12ch (without S/H) 
MDA). BBX 20H 
WiCRt—~—CSCSB HK BCH, THI 
MOCR —~—s—— ABE 
WFGICR Qbitxtchtt-bitx3h 


Simple Remote-control Reception Function On-chip 4:3 majority-verdict circuit and general-use capture circuit (IRQ 0 input) 


i Special Ports Real Time Output (16 (with DMA function), 4 (4-state Synchronous Output), 8 (2-state Synchronous Output), 
CTL Amp, DMA, Reel FG Input 


Hl Notes VISS/VASS Detector function 


a Package MN6755486 : QFP124-P-2828, QFP128-P-1818 
MN675556 : QFP128-P-1818 





Support Tool 
B in-Circuit Emulator Mr. ICE / 1860 (made by Computex Co. Ltd.) 


i Piggyback Use EP67556 as piggy in QFP124-P-2828 / QFP128-P-1818 package. 


EPROM built-in Type Use MN67P55646 (ES (Engineering Sample) available) in QFP124-P-2828 / QFP128-P-1818 package. 
B Pin Configuration 





° 
SSF aoonoenrnanrea 
22 eee eee re 
2wnongsa ° = = a 

5ga88b8 4086008 reononanmnroGDnwontenanr eSaAFTSRGEHKTARAHS 

& — e<aqeaqttctcataece 9 awrre @rrrresseseseaoes CELOKDHH HOD HB 

reononnmnanroBGnwogwnye 9 Nr eoSeAFSRGEHKTFAAH SG iy ab ay ete a = RT cay ann a eae Ce a a a oO. a... 
NN Tr re DrrrKH DTT DODODDDSDOCKBCHHKHH NH NM YN YH mw H 
a@aaa>aaadnaraoacatktad aaa aaaoaanaaoa 









128.126 124 122 120 118 116 114 2 112,110, 108 106. 104 102,100 98 















































P22 1 127 (125 128 124119117415 143) 111109 107,105 103101 39 97 96 NC 
P22 AVDD P23 2 95 AVOD 
P23 2 92}-——> DAO P24 <—> 3 94 |-—-> DAD 
P24 3 91|-—> DA1 P25 <— 4 93 DA1 
P25 4 90 DAVpo P26 <——> 5 92 DAVDD 
P26 5 83+-——> CO P27 <>) 6 94 co 
P27 6 8ske——— PD1 P30 <7 90 PDI 
P30 <—>}7 87 CTLG P31 <——> 8 89 CTLG 
P31 <8 86|——> CTLA P32 <-> 9 88 | CTLA 
P32 <—>}9 85}-—> CTLH P33 <——>} 10 87 CTLH 
P33 <—>} 10 84 CTLS P34([RQ1) <——>} 11 86 |-—> CTLS 
P34(IRQ1) <——> 11 83 RCTLP P35(1RQ1) 12 85 <-> RCTLP 
P35(IRQ1) <——> 12 82|——> RCTLN P36(IRQ1) 13 84 |}-——> RCTLN 
P36([RQ1) <——> 13 81 PCO/TPZ P37 14 83 k———._ PCO/TPZ 
P37 <—>) 14 80 CIF P14 15 82 ke —— CIF 
P14 <— > 15 79\——— CIR PQO/FF15 16 81 CIR 
PQO/FF15 16 MN6755486 78}——  VRI P91/PWM2 17 MN6755486/675556 80 VRI 
P91/PWM2 — 17 77|-——> vRO P92 18 79 |\——> vRO 
P92 18 76 AVSS P93 19 78 AVSS 
P93 19 75}——— PC1/VPG P94 20 77 | PC1/YPG 
P94 20 74 PFG P95 at 76 |<—— PFG 
P95 24 a AFG1 P96 22 75 1<—— _ AFG1 
P96 22 72 PC2/AFG2 P97(TCO3") 23 74 1—— PC2/AFG2 
P97(TCO3") 23 n Fr PC3/RLT PDO 24 73 — PC3/RLT 
PDO 24 70 PC4/RLS /RST 25 72 PC4/RLS 
/RST 25 69}<———_ PC5/PGMM EXI 26 a1 PC5/PGMM 
EXI 26 68}<——._ PC6/AVMM PB6/TCI3 — 27 70 PC6/AVMM 
PB6/TCI3 27 67 \<———_ VSYN PB3/IRQO 28 69 VSYN 
PB3/IRQO 28 66}<——  PB4/IRQ1 P80 29 68 PB4/TRQ1 
P80 29 65}<———._ PBO/DENV P81 30 67 PBO/DENV 
P81 30 641<——> PB2/HAMP P82 31 66 PB2/HAMP 
P82 31 32 33 34 35 36 38 40 42 44 46 48 50 52 54 56 58 60 62631<——> PB1/ROTA NC 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 6? PB1/ROTA 
OoOvsvrnnnana ol me NOK NOYMOHTNMNOR DOVCO KrF KF KFONor a OrNNAN OR OH NOTA OMT WY onoc9ocrorrra® NOr a oO 
PERE RES RSX ZEERERESES SSS a Ree ESS Eee as g RTT BEES ESESEG RE Beg ee E258 * 
aa eeere BER S322 5 


QFP124-P-2828 | QFP128-P-1818 


NC : Nothing connected with terminal. 


See the next page for electrical characteristics. 
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Electrical Characteristics 





Supply Current 


Operating Supply Current 
Oscillation halt, No load 
STBH (ANACNT, #A9)='00' 
VDD=3V, Xl=32kHz, 
STBH=0, No load 
VDD=8V, Xl=32kHz, 
STBH=0, No load 


Supply Current at STOP 


Supply Current at SLOW 


Supply Current at HALT 





A/D Converter Characteristics 








A/D Conversion Absolute Error 







A/D Conversion Relative Error 


A/D ConversionTime | fosc=16MHz 
Analog inputVoltage | | dS 


(Ta=25°C, VDD=5.0V, VSS=0V) 











MN6755486 / 675556 0 
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_) MN675567 / 47 


type WING75567/47 0 
MROM(x8-bi) KBR 
MRAM(x8-bit) = == i ss—<ists—C 808 BE 


With Sub-clock operated 122us (at 2.7 to 5.5V, 32.768kHz) 


i Interrupts ; eRESET Runaway ¢External0,1,2,3 *CylinderFG *CapstanFG *HSW «VSYNC 
¢ General-use Capture ¢Free Running Counter e¢CTL, JOG, AVBUS ¢ Winding Reel FG 
e Feeding ReelFG ¢TimerOto5 ¢ Synchronous Output »* Continuous Synchronous Output * DMA 
e Direction Detection Serial 0, 1D | 


Bf Timer Counter Timer Counter 0 : 16-bit x 1 
Clock Source .............0 System Clock, 1/32 of OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator) 


Clock Source ..............0 System Clock, 1/12, 1/16 of OSC Oscillation Clock, AFG Frequency Dividing 
Signal 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Event Count, Input Capture, Synchronous Interrupt function) 
Clock Source ou... system Clock, 1/32, 1/48 OSC Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 2, DCTL Signal Edge, 
Bit Counter Underflow for Shift Register, 
Coincidence of Compare Register and Shift Register 


Timer Counter 3 : 16-bit x 1 (Timer Output, Event Count, Serial Index Search) 
Clock Source .............. System Clock, 1/32 of OSC Oscillation Clock, TC13 Input 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Linear Time Count) 
Clock Source ..........000. 1/32 of OSC Oscillation Clock, CTL Signal 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 30-bit x 1 (Clock, Buzzer Output) 


Clock Source ............. System Clock, XI Oscillation Clock 1/768, 1/256, 1/96, 1/32 of OSC Oscillation 
Clock 

Interrupt Source ............ Overflow of Timer Counter (Interrupts for second, minutes, and hours are 
available.) 


Watchdog Timer : 19-bit x 1 (Watchdog) 


Clock Source .............0. OSC Oscillation Clock, X! Oscillation Clock, 

Interrupt Source ............ Watchdog Timer period 65.6ms (fosc=at 16MHz), 128ms (Xl=at 32kHz) 
Bf Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Simple I°C function) | 

Clock Source ............06 1/4, 1/32, 1/64 of System Clock, 


1/2 of Timer Counter 1, SBTO Pin Input 


Serial 1 : 8-bit x 1 (Synchronous Type) (Simple |°C function) 
Clock Source ............06 1/4, 1/32, 1/64 of System Clock, 
1/2 of Timer Counter 1, SBT1 Pin Input 
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MN6795967 / 470 


1/0 Ports Ls « Joint use : 32 


Output 4 


MAD 8ebit12ch (without SH) 
MDB CRT 
PWM  =——“—sC*CS BH it x ch (Repetition Cycle 32ps, at 16MHZ), 14-bit x Ich (Repetition Cycle 1.024ms, at 16MHz) 
MICRO 48D ACH, BDI ACh 
MOCR BBE SCR TTT 
MFGICR———— ARK Ch 
W Simple Remote-control Reception Function General-use capture circuit (IRQOinput) = | 
WSpecial Ports == ~—~—_ Real Time Output (8 (with DMA function), 4 (4-state Synchronous Output), 8 (2-state Synchronous Output)), 


CTL Amp, FG Amp etc. built-in, DMA, Reel FG Input 


ENotes #8  WiSSWASSDetectorfunction = 
MPackage  QFPIOOP18I8 000.0... 
Support Tool 

WPiggyback 8 |«  UseEPG7557aspiggyinQFP100-P-18i8package. #= = = 
WEPROM built-in Type ==——_-Use MN67P5577 [ES (Engineering Sample) available] in QFP100-P-1818 package. = 



































fo) wo 
a iL 
Se ‘6 6.69 0 <= & 
SESRBEESQETOS ae 
fayend oOnMmnmnO OM aA MS io w w 
AZRKZERADDANADANDAS “ee 
rer >POoOradadgmoordowst wb Orn Orn MO tMDORNR Oo = al 
SORRELL RE CeCe PRP e Pere kaa 
Dptonronaoaenraoewnrtnanronowownreoewuwwtoane 
CTNRRR KR GCGSECSCSESSEBEEEEBEHK FH HBSBBBBS 
DAO <——_|76 50 k<——-> P13(OCR1)/KEY3 
RLS(P97) ———>| 77 49} —--> P14(OCRIV/KEY4 
RLT(P96) ——>}78 48 k<——> P15(OCR1)/KEY5 
IRQ2(PB2) ——>| 79 47> P16(OCR1)/KEY6 
ADS/IRQ3/AFG2/(P95) >| 80 46 }<-———> P17(OCR1)/KEY7 
PGMM(P94) >| 81 45}<-——> (P30) /JOGA 
VSYN(P93) ———>}82 44 <-> (P31) /JOGB 
AFG1(P92) ——>| 83 43}<-—-—> (P32) /BUZ 
YPG(P90) -——>/84 42 }<——> (P33) /PWM1 
PFG(P91) —— | 85 41\< —_— NRST 
AVSS 86 40 }+——> xo 
VRO <——| 87 394 X] 
epee MN675567/47 i [ae 
RCTLN <——_] . 89 37> OSCO 
RCTLP <——-|90 36 |< —— OSCI 
PB1 ——>} 91 35 VDD 
PBo ——->192 34 |< > p34 
CTLA ———>|_ 93 33}———-_ SX] 
CTLG 94 32 r= P20 
co <——_| 9% 31}<—> P21 
AVDD 96 30 }<-—> p22 
AD11(P63) | 97 29}<——> P23 
AD10(P62) <——>| 98 28 yeaa 
ADQ(P61) <——>|_ 99 27 P25 
AD8(P60) Fy 26 K— > P26 
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ran otrwonoaaol TSP FTLSELASRARKSTR 
SSBSSSTESLSSSRRSSESSSSEZ2S 
aeceeeceeeeece cee Sossgggg® 
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gAganAngoOAKAzZHFGEESSESSRSSSSS o 
TILL LK KK AES ES SHS OOP SEE OE 
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Electrical Characteristics 


184 





Supply Current 









01 


Operating Supply Current | IDD1 |fosc=16M, STBH (ANACNT, #A9)='01'] ) 
Oscillation halt, No load 
Supply Current at STOP IDD2 See eee ee 
STBH (ANACNT, #A9)='00' 
VDD=3V, XI=32kHz, 
Supply Current at SLOW | IDD3 . 250 | 500 | pA 
STBH=0, No load 
VDD=3V, Xl=32kHz, 
Supply Current atHALT | IDD4 ; 5 | 10 | uA 
: STBH=0, No load | 






A/D Converter Characteristics 






















[ADComersinAbeEr | | 
AD CowesionReaiveBrar| | ——SSSSS~S~SCS 
es 
aa 


ee 


Analog Input Voltage 





01 003: bit 
SERIES 


MN10100 Series 


The MN10100 Series of 8-bit microcomputers is the realization of 
developments in C programming. 


Because of the 8-bit architecture, which allows half-byte instruction sets and . 
offers other advantages, assembler ROM code size can be reduced. 


They are compact and consume little power, but feature a shortest instruction 
processing time of 100 ns (5 V). 


They can be used in a wide variety of applications where cost performance is a 
demand. 


Features 

@ Efficiency of C-based ROM code: Assembler rate 1 or less 

© High-speed instruction processing: 100 ns 

-@ Linear address space: 256 kB 

@ Identical architecture for 32- and 16-bit microcomputers 

© D option functions ViIN10100 Series 
Hardware task switching (Max. 4 task) | 
16-bit multiplication 
ROM collection 
Etc. 


@ Applications 
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3 MN101C01C / 01D 


0.25 ps (at 2.7 to 5.5V, 8MHz) 
1.00 pis (at 2.0 to 5.5V, 2MHz) 
125 ps (at 2.0 to 5.5V, 32kHz) 


B interrupts eRESET Watchdog eExternalO ¢External1 ¢External2 e¢External3 ¢External4 » Timer 0 


eTimer1 e¢Timer2 eTimer3 e¢Timer4 e¢Timer5 e¢Clock Timer e¢SerialO ¢Serial1 ¢ Serial 2 
¢ Automatic Transfer finish A/D Conversion finish 





Timer Counter 0 : 8-bit x 1 (Square-wave/8-bit PWM Output, Event Count, Generation of Remote Control Carrier) 
Clock Source ........... 1/1, 1/4 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 0 





Timer Counter | 


Timer Counter 1 : 8-bit x 1 (Square-wave Output, Event Count, Synchronous Output Event) 
Clock Source ..............0. 1/16, 1/64 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 1 


Timer Counter 0, 1 can be cascade-connected. 


Timer Counter 2 : 8-bit x 1 (Square-wave/8-bit PWM Output, Event Count, Synchronous Output Event) 
Clock Source ............06 1/1, 1/4 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 2 


Timer Counter 3 : 8-bit x 1 (Square-wave Output, Event Count, Generation of Remote Control Carrier, Serial 0 Baud Rate Timer) 
Clock Source ............06. 1/4, 1/16 of System Clock, 1/1. of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 3 


Timer Counter 2, 3 can be cascade-connected. 


Timer Counter 4 : 16-bit x 1 (Square-wave/16-bit PWM Output, Event Count, Synchronous Output Event, Input Capture) 
Clock Source .............00 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 4 


Time Base Timer (One-minute Count Setting, Five independently operable 8-bit Timer Counter) 


Clock Source ..............6. 1/4 of System Clock, 1/1, 1/8192 of OSC Oscillation Clock, 1/1, 1/8192 of XI 
Oscillation Clock 

Interrupt Source ............ Coincidence with Compare Register 5, 1/8192 Prescaler Overflow 

Watchdog Timer 
Glock Source ..............0. 1/131072, 1/524288, 1/2097152 of System Clock (Mask Option) 
z Serial Interface Serial 0 : 8-bit x 1 [Synchronous Type/Simple UART(Half-duplex) | 
| Clock Source ................ 1/2, 1/4, 1/16 of System Clock 

1/2 of Timer Counter 3 


Serial 1 : 8-bit x 1 (Synchronous Type) 
Clock Source ...........08. 1/2, 1/8, 1/64 of System Clock 
: 1/2 of Timer Counter 3 


Serial 2 : 8-bit x 1 (Synchronous Type/Simple |?C) 


Clock SOUICE .....ececseees-e 1/1, 1/2, 1/4 of System Clock 
1/2 of Timer Counter 0 
1/0 Ports e Joint use ¢Pull-up Resistor available Input/Output selectable (bit unit) 
Input 113] eJoint use  Pull-up Resistor available 
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A/D Inputs 10-bit x 8ch (with S/H) 
Special Ports Buzzer Output, Remote Control Carrier Signal Output, High-current Drive Port 
Package QFS080-P-1414 








Electrical Characteristics 
Supply Current 


| Parantetér ymt sone on 


IDD1 fosc = OME, VDD = a 
Operating Supply Current [oot | 
fx = 32kHz, VDD = 3V 


Supply Current at HALT IDD3 fx = 32kHz, VDD = 3V 
Supply Current at STOP IDD4 = 





Support Tool 





In-Circuit Emulator PX-ICE101C + PX-PRB101C01D 





EPROM built-in Type Use MN101CP01D [ES (Engineering Sample) available] in QFSO80-P-1414 package. 





Pin Configuration 
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51 <——rae 
47 ees P43 
44 1 —> P40 


4 
42 
44 


= 


P64,A4 <——> 61 40 |<—> BT P34 
P65,A5 <——} 62 39 <> BR,P33 
P66,A6 <——> 63 38 <> SBT2,P32 
P67,A7 <———>} 64 37 |—> SBl2,P31 
P70,A8 <>} 65 36 |<——> SBO2,P30 
P71,A9 <>} 66 35 |e—— IRQ4,P24 
P72,A10 <——>) 67 34 |<——_ IRQ3,P23 
P73,A11 <> 68 33 |<——— IRQ2,P22 
P74,A12 <—_>| 69 32 |&——. SENS, IRQ1,P21 
P75,A13 <—— 70 31 |<—— IRQO,P20 
P76,A14 <> 71 MN101C01D 30 |<——> TM4IO,P14 
P77,A15 <——> 72 29 K—> TMSIO,P13 


<—> TM2l0,P12 
<—> TM110,P11 

<—> RMOUT,TMOIO,P10 
<—— RST,P27 

<——> DK,BUZZER,P06 
<——> SBT1,P05 

<——> SBI1,P04 

<—> $B01,P03 











P80,LEDO,DO <->} 80 
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_ MIN1010027 


ETye i ( tti‘—sts~™~OOOO Ee INIOTCO2ZF 
WROM(x8-bit) = = 46K (Externalmemorycanbeexpanded) | 
WRAM(xe-bit) ~~~ 812 (External memory can be expanded) —=~=~*~<“<S*~*~*~‘~*~*S*S 
[Minimum instruction Execution Time = ti(‘é;*;*;*CéCO Sat SOV, 20M)” 


0.25 pls (at 2.7 to 5.5V, 8MHz) 
1.00 ps (at 2.0 to 5.5V, 2MHz) 
125 ps (at 2.0 to 5.5V, 32kHz) 


A Interrupts eRESET *Watchdog eExternal0 ¢External1 ¢External2 ¢External3 ¢External4 «Timer 2 


eTimer3 ¢Timer4 eTimerS ¢Clock Timer ¢SerialQ »* Automatic Transfer finish 
¢ A/D Conversion finish 


8 Timer Counter Timer Counter 2 : 8-bit x 1 (Square-wave/8-bit PWM Output, Event Count, Synchronous Output Event) 
Clock Source ............0. 1/1, 1/4 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 2 


Timer Counter 3 : 8-bit x 1 (Square-wave Output, Event Count, Generation of Remote Control Carrier, Serial 0 Baud Rate Timer) 
Clock Source ..............06. 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 3 


Timer Counter 2, 3 can be cascade-connected. 


Timer Counter 4 : 16-bit x 1 (Square-wave/16-bit PWM Output, Event Count, Synchronous Output Event, Input Capture) 
Clock Source ............0 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 4 


Time Base Timer (One-minute Count Setting, Five independently operable 8-bit Timer Counter) 


Clock Source ...........0 1/4 of System Clock, 1/1, 1/8192 of OSC Oscillation Clock, 1/1, 1/8192 of XI! 
Oscillation Clock | 
Interrupt Source ............ Coincidence with Compare Register 5, 1/8192 Prescaler Overflow 
Watchdog Timer 
Clock Source .............. 1/131072, 1/524288, 1/2097152 of System Clock (Mask Option) 
Hf Serial Interface Serial 0 : 8-bit x 1 [Synchronous Type/Simple UART(Half-duplex)] 
Clock Source ..............6. 1/2, 1/4, 1/16 of System Clock 
1/2 of Timer Counter 3 
1/0 Ports WO {4A e Joint use: 37 © Pull-up Resistor available Input/Output selectable (bit unit) 
Input 13{| *Joint use  Pull-up Resistor available — 
Hf A/D Inputs 10-bit x 8ch (with S/H) 
i Special Ports Buzzer Output, Remote Control Carrier Signal Output, High-current Drive Port 
a Package LOFP064-P-1414 
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Electrical Characteristics 
Supply Current 





1DD1 | fosc = 20MHz, VDD = 5V 


Operating Supply Current 
P i ae IDD2 fx = 32kHz, VDD = 3V i, 4 


mA 
[Supply Curent atwatT | 1003 | _tx=sarre voo-av_—*| | _—*| 8 | aA 
[Supply Curentatstop | oa] ——voo-sv—=—SSs| S| «| 2 «| 


Support Tool 
In-Circuit Emulator PX-ICE101C + PX-PRB101C027 








EPROM built-in Type Use MN101CPO02D [ES (Engineering Sample) available] in LQFP064-P-1414 package. 





Pin Configuration 














ON ~ © 
~rRreoonaonrwrnanonr orer 8 |! 
aarreradadeddaqadcaeaececa clole 
=O os 6 ee eo ee oN 
qiaqaadcaenaadaandktadcaaadnca 
A12,P74 << —Slag FFP PPPS FS 3 HEHE BBA B 
A13,P75 <—— 50 32 P50,WE. 
A14,P76 <— >) 51 31 P24,IRQ4 
A15,P77 52 30 P23,IRQ3 
LED7,D7,P87 53 29 P22,IRQ2 
LED6,D6,P86 54 28 P21,1RQ1,SENS 
LED5,D5,P85 55 27 P20,/RQO 
LED4,D4,P84 56 26 P14,TM4IO 
LED3,D3,P83 <—— > 57 MN1 01 C027 25 P13, TM3IlO 
LED2,D2,P82 <——>} 58 24 P12,TM2IO 
LED1,01,P81 59 23 P14 
LEDO,DO,P80 60 22 P10,RMOUT 
VREF- 61 21 P27,RST 
ANO,PAO 62 20 P06, BUZZER,DK 
AN1,PA1 63 19 PO5 
AN2,PA2 64 18 P04 
- vHnnmnwtr nN OR DOD FF KF KF FT 
A9trtr>NOnrn tQONrnMnRZOQQACS 
eee EheQQl™“XQkRG 
oro ont ©:*O oo @ 
Z2Z2222° 26 Sa 
qiataqacacec aH 2 
Sk 
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—) MN101C039 / 03A 


ETye— ti<“i‘CsSOSOSOSOSO ee NI0ICOB9 OBA 
WROM(x8-bi) = = = = 24K/32K (Externalmemorycanbeexpanded) = = = = 
WRAM(x8-bi) = = = 1536/1536 (Externalmemorycanbeexpanded) | 


0.25 ps (at 2.7 to 5.5V, 8MHz) 
125 ps (at 2.0 to 5.5V, 32kHz) 


a Interrupts eRESET *Watchdog ¢ExternalO ¢External1 ¢External2 ¢External3 »External4 » Timer 2 
eTimer3 eTimer4 eTimer5 e¢Clock Timer ¢SerialO Serial 1 A/D Conversion finish 
i Timer Counter Timer Counter 2 : 8-bit x 1 (Square-wave/8-bit PWM Output, Event Count, Synchronous Output Event) 
Clock Source ............ 1/1, 1/4 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 2 


Timer Counter 3 : 8-bit x 1 (Square-wave Output, Event Count, Generation of Remote Control Carrier, Serial 0 Baud Rate Timer) 
Clock Source .............6 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 3 


Timer Counter 2, 3 can be cascade-connected. 


Timer Counter 4 : 16-bit x 1 (Square-wave/16-bit PWM Output, Event Count, Synchronous Output Event, Input Capture) 
Clock Source .............08. 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Register 4 


Time Base Timer (One-minute Count Setting, Five independently operable 8-bit Timer Counter) 


Clock Source .......... 1/4 of System Clock, 1/1, 1/8192 of OSC Oscillation Clock, 1/1, 1/8192 of XI 
Oscillation Clock 

Interrupt Source ............ Coincidence with Compare Register 5, 1/8192 Prescaler Overflow 

Watchdog Timer 
Clock Source ..............4. 1/131072, 1/524288, 1/2097152 of System Clock (Mask Option) 
8 Serial Interface Serial 0 : 8-bit x 1 [Synchronous Type/Simple UART(Half-duplex)] 

Clock Source ............0 1/2, 1/4, 1/16 of System Clock 

1/2 of Timer Counter 3 


Serial 1 : 8-bit x 1 (Synchronous Type) 
Clock Source ou... 1/2, 1/8, 1/64 of System Clock 
1/2 of Timer Counter 3 


# 1/0 Ports * Joint use * Pull-up Resistor available Input/Output selectable (bit unit) * Pull-down Resistor partially available 


Input 13 | *Joint use * Pull-up Resistor available * Pull-down Resistor partially available 


HaDinputs = ‘O-bitx8chwithSH) 
FicD ———“(i—i‘“—~*~C” BR Segment 4 Common + Static, 172,173, 14DUty 
[Special Ports = —~—~—~—_Buzzer Output, Remote Control Carrier Signal Output, High-current Drive Port 
Wpackage | QFPIOOP1818B 22 
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Electrical Characteristics 











Support Tool 


Operating Supply Current 


Supply Current at HALT 
Supply Current at STOP 


Supply Current 


Parameter 















Condition 7 | 


—__ Ganaiton Pins yp. [Max 
oi | tse=owrevoD=ar || «| 25 | mA 
po2 [f= @2nie, vod-av |__| | 100] wa 
oa | =a, vod-av | |_| 8 | a 
rope [wove] ff 2 [on 






pen 
> 






= 
> 








In-Circuit Emulator 


PX-ICE101C + PX-PRB101C01D 





EPROM built-in Type 


Use MN101CP03D [ES (Engineering Sample) 


available] in QFP100-P-1818B package. 





Pin Configuration 








5 
4 
3 
2 
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0 
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SEG24 <——_|76 50 <> _ LED4,SEG50,A17,P54 
SEG23 <———_|77 49 <> _LED3,SEG51,A16,P53 
SEG22 <——_|78 48 <> LED2,CS|P52 
SEG21 <———| 79 47 |<——> _LED1,RE,P51 
SEG20 <———|80 46 <> _ LEDO,WE,P50 
SEG19 <————|81 45 |——> P32 
SEG18 <———|82 44 |\<——> P31 
SEG17 <———/83 43 }<—> P30 
SEG16 <———| 84 42 |e———_ IRQ4,P24 
SEG15 <———] 85 41 \<———._ !RQ3,P23 
SEG14 <———/86 40 |< IRQ2,, P22 
SEG13 <———_87 MN101C039/03A 39 |K———. SENS, |RQ1,P21 
SEG12 <——{88 38 |<. !RQO,P20 
SEG11 <——_|89 37 <> _TM4I0,P14 
SEG10 <—— 90 36 <> _TMSIO,P13 
SEGo <<} 91 35 <> _TM2!0,P12 
SEG8 <—_| 92 34 K—> P11 
SEG7 <-—93 33 }<——> RMOUT,P10 
SEG6 <———_94 30 |<-—> RST,P27 
SEG5 <——95 31 }<——> _ DK,BUZZER, P06 
SEG4 <——_|96 30 <——> _SBT1,P05 
SEG3 <——197 29 }<——> SBI1,P04 
SEG2 <——_98 23 <> _SBO1.P03 
SEG1 <——99 27 <——> SBTO,P02 
SEGO <——J 100 O 96 K—> RXD,SBIO,PO1 
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The MN10200 series uses a simple and elegant architecture that executes basic 
instructions at a rate of 1 byte per cycle to achieve high-speed operation with a 
minimum instruction execution time of 100 nsec at 20 MHz. These are 16-bit 
microcontrollers with an ASIC expansion bus to allow the customers to 
incorporate peripheral circuitry of their original design in them with ease. 
These equipment-oriented microcontrollers demonstrate high realtime 
performance. 
Features 
@ 16-bit architecture | 
1-bit minimum instruction code -- 100 nsec minimum instruction 
execution time (at 20 MHz) 
@ Elegant architecture 
High-efficiency 1 byte per cycle instructions 
Achievement of higher speeds for load/store transfer and branch 
instructions, etc. 
© Flexible expansion of functions 
Achievement of a microcontroller that supports customization through an 
ASIC expansion bus 
© Software support 
ANSI C language -- <u>ITRON*-specification realtime OS 
* ITRON is an abbreviation of "Industrial TRON." 





@ Applications 
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_ MN1020003 


E Type MN1020003 ——— 
FRom (x8-bit) Maximum 16M in total (In-built RAM 1K, Special Register 1K Reserve Space 2K included) 
RAM (x8-bit) External ROM, RAM 
B Minimum Instruction Execution Time With Main Clock operated 122ns (at 4.75 to 5.25V, 16.39MHz) 
Hl Interrupts eRESET *NMI ¢External1to5 ¢Timer0to6(12 factors) *A/D Serial Reception 
¢ Serial Transmission 

8 Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count) | 

Clock Source ..............0. 1/ (1 to 256) of System Clock, External Clock Input 

Interrupt Source ............ Underflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ..............0. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source ............00. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 | 


Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source ............006 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count, Input Capture (3), Synchronous Output 
(1-bit x 1ch), PWM Output) 
Clock Source ..............6.. 1/ (1 to 256) of System Clock, External Clock Input (2) 
Interrupt Source ............ Capture/Compare x 2 


Timer Counter 5 : 16-bit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output 
(1-bit x 1ch), PWM Output) 
Clock Source .......... 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Capture/Compare x 2 


Timer Counter 6 : 8-bit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output 
(1-bit x 1ch), PWM Output) 


Clock Source .............08. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Capture/Compare x 2 
Prescaler Counter x 2 


Timer Counter 0,1,2,3 can be cascade-connected every 8-bit. (Max. 32-bit) 


8 Serial Interface Serial : 7,8-bit x 1 (Synchronous Type) (Joint use with UART) 
Clock Source .............. Receive : SBTO Pin Input, Transmission : Timer 2,3 


UART x 1 (Joint use with Serial) 









I/O Ports | High Voltage 1/0 ¢ Joint use: 35 Input, Output selectable : 35 (by-bit), 


¢ Specifited pull-up Resistor available (Software Programmable) : 27 


FAD Inputs | 8-bit x 8ch (with S/H) 
Tpwm | 16-bit x 2ch, 8-bit x 1ch (Number of PWM, ICR and OCR channels depends on combination type) 
Hicr (16-bit x 2ch) : 


Focr (16-bit x 2ch) ; 
H Package QFS080-P-1414 
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Electrical Characteristics 
A/D D/A Characteristics 


Parameter 









2 
Syma) canton aT a a 
TAD Conversion Absolute Evor | | _-VREFH-OV, VREFL-OV | (| | 23 | LSB 
AD Conversion Time | | ~fosct=16a0wHz «48a; || us 

_ 


ae 
feces ic] HIER SP LW 
| _VREFH, Vv 


Analog Input Voltage vA} REEF] VREFH)V 


(Ta= +25°C, VDD=5.0V, VSS=0V) 





Supply Current 


| 7 | Limit 
a ; Typ. | Max. 
Input voltage level VDD or VSS 
Operating Supply Current IDD1 75 | mA 
foscl = 16.39 MHz output release 


Pin with pull-up resistor is open 
IDD3 30 | UA 
IDD4 
pin are simultaneously applied VDD or VSS levell 
(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 


In-Circuit Emulator PX-ICE102B00 + PX-PRB1020003 























Supply Current at STOP All other input pins and Hi-z state input/output 
pins are apply simultaneously VDD or VSS level 
foscl = 16.39 kHz 


Pin with pull-up resistor is open 



















Supply Current at HALT 
pply Gurr All other input pins and Hi-z state input/output 


Support Tool 








Pin Configuration 








O des Pao/at6 
kK NDK 


P4t/A17 <> 79 8 a7 75 14 7g 7% 71 © gq & gy 96 55 84 gy 62 g 60 |——> A1 
P42/A18 <->) 2 59 |——> A0 
P43/A19 <> 3 58 <——_—— VSS 
NMI/POO <——>| 4 57 |<——> D7 
IRQ1/P01 <<— >) 5 56 <——> D6 
IRQ2/P02 <--->] 6 55 <-> D5 
IRQ3/P03 <-> 7 541 —> D4 
IRQ4/P04 <——>| 8 53 > D3 
IRQ5/P05 <——>| 9 52 eae D2 
NAD-TRG/PO6 <——~>} 10 51 D1 
SYSCK <———| 11 MN1020003 50<——> DO 
MMODEO -—-—>} 12 49 <> P37/NSBI 
MMODE1 ———>} 13 48 k——> P36/NSBO 
NRST ———>| 14 47 K——> P35/NSBT 
XI — 15 46 <——> P34/TCIO6B 
XO <———_| 16 45 <> P33/TCIO6A 
vss <——] 17 44 }<—_> P32/TCIO5B 
OSC [-——-| 18 43 ——> P31/TCIO5A 
OSCO <—_ 19 42 |——> P30/TCI14C 
VDD ——>) 20 21 23 25 27 29 31 33 35 37 39 41> ~P27/TCIO4B 











P20 <1 
P21 <> 
P22 <—_>|8 
P23 <> 
P24 <—-3|$ 
P25 <—__> 
P26 <5 


~~ Ss =eYyEmme > 


NDEAD ——> 
AVDD ——>)|8 
VREFH ——> 
ADCO 
VREFL ———> 18 
AVSS ——> 


agacaaa QFS080-P-1414 


A20/ADC4 
A21/ADC5 
A22/ADC6 
A23/ADC7 
TCIOO 
TCIO1 
TCIO2 
TCI3 
TCO3. 
TC4CK 
TCIO4A 


195 


1 MN1020004A 


WType MN1020004A | 


Rom (x8-bit / x16-bit) Maximum 16M in total (Special Register 1K, Reserve Space 3K included) 
RAM (x8-bit / x16-bit) External ROM, RAM 


Bf Minimum Instruction Execution Time With Main Clock operated 122us (at 4.5 to 5.5V, 16.39MHz) 
i Interrupts eRESET ¢Watchdog «Timer CounterOto5 *TimerCounter6to7 ¢ Timer Counter 6 to 8 Compare 


Capture A Timer Counter 6 to 8 Compare CaptureB ¢ATC ch0Oto 3 Transfer finished External 0 to 3 
e Serial ch 0,1 Transmission ¢Serialch 0,1 Reception »¢Key Input(OR) »¢ A/D Conversion finish 





Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Two 8-bit Prescalers built-in) 
Clock Source ................. 1/ (1 to 256) of System Clock, 1/4 of XI Oscillation Clock, External Clock Input 


Interrupt Source ............ Underflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch), Two 8-bit 
Prescalers built-in, ATC Start up) 
Clock SOUICE ............0000 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event count, Two 8-bit Prescalers built-in, A/D Conversion 


Start up) 
Clock Source ............ 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Timer Output, Event count, UART Baud Rate Generator (2ch), Synchronous 
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in) 
Clock Source .............00. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ........... Underflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator (2ch), Synchronous 
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in, Self Reflesh Start up) 
Clock Source ................. 1/ (1 to 256) of System Clock 
Interrupt Source ............ Underlow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (Event count, Two 8-bit Prescalers built-in, Reflesh Start up) 
Clock Source .............00. 1/ (1 to 256) of System Clock, 1/4 XI Oscillation Clock 
Interrupt Source ............ Underflow of Timer Counter 5 


Timer Counter 6 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input, ATC Start up) 
Clock SOUICE ...........0008 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 6 


Timer Counter 7 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input) 
Clock SOUICE ............008 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 7 


Timer Counter 8 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, 
Synchronous Output (4-bit x 2ch), ATC Start up) 
Clock Source ................ 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture 


Timer 0, 1, 2, 3, 4, 5 can be cascade-connected every 8-bit unit. (maximum 48-bit) 
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MN1020004A 7 





Serial Interface Serial 0 : 7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 


Clock Source ...........0..... 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 


Serial 1 : 7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 
Glock Source ...........0.. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 


UART x 2 (Joint use with Serial) 







1/0 Ports ¢ Joint use: 49 * Input/Output selectable : 49 (by-bit) 


¢ Specifited pull- up Resistor available : 24 (Software Programable) 





Support Tool 
Bf in-Circuit Emulator PX-ICE102B00 + PX-PRB1020004 


Pin Configuration 


to 
was 
a a 
BO 
reece 
esSeerns 2 
ive) 
KL oentog 2° 
Sf Se Sa eee es Oh a ea 
ooooo0oo0oooagaadcaaaada s 


nla a 


Lot Lee Tl acy Ul les leow fl Lens Ill eps Lee! 


<—> TC 

> TC 
K 

Ps R 

















A23 <-> 10 99 % 97 * 95 ms 93 91 . 89 - 87 - 85 - 83 81 o 79 qs 77 -75|K——> _P52/IRQ2/TCLO8B 
A22 2 744—-—-> P51/IRQ1/TCIO7B 
A21 —: 73 |—---> P50/IRQO0/TCIO6B 
A20 4 72 1— >  P43/SBO1 
A1i9 <—>)5 71 }<——> P42/SBI1 
A18 <---> 6 70 }<——> _ P41/SBO0 
A17 <—>7 69 K——> P40/SBI1 
A16 <-> 8 68 |——> _ P37/RTOB3/AD7/TCI7C 
A15 <— 9 67 > _ P36/RTOB2/AD6/TCI6C 
A14 <-->} 10 ; 66 <——> P35/RTOB1/AD5 
A13 <3} 11 65 <——> P34/RTOBO/AD4 
Ai2 <——>) 12 64 <--> P33/RTOA3 
Atl <3) 13 MN1020004A 63K —> P32/RTOA2 
A10 <-——>} 14 62 <---> P31/RTOA1 
AQ <— > 15 61 |<-——> P30/RTOAD 
A8 <>} 16 60 K——— AVSS 
A7 Rez 17 59 |<. AVDD 
A6 <— >| 18 58 <-> P23/AD3 
A5 <->} 19 57 K——> P22/AD2 
A4 <——>} 20 56 |<——> P21/AD1 
A3 21 55 —> _P20/AD0O 
A2 22 54 |< WORD 
At <—> 123 53|———> BUSGT 
AO <x 52|<——_ BUSRQ 
RE <—>/2526 _ 28 == 30s 32s 84 8G 8B 4 46 _ 48 — 5051\}<—— RST 
TTETITITITI TTT TIT | 
aReeeeeeeeeeeeeeTeaees a 
SESStaasetoak B06604F O66 F5 
eeeeece ee SS lm [5 18 
cE BEE 
haa en 
qaaad 


QFH100-P-1414 / TQFP100-P-1414 


NC : Nothing connected with pin. 


See the next page for peripheral function, Package and electrical characteristics. 
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A/D 8-bit x 8ch (with S/H) 


EPwM = ————— 46-bit x Bch (Number Of PWM, ICR and OCR channels depends on combination type) == 
MICRO 4B BIE BCH 
MOCR AB BIE BCH) 
WSpecialPors = | 4(Synchronous)x2chUsableas@-bt tt 
E Notes = = = =~ ——_ DRAMRetresh Controller built-in, Data Bus Width ; 8 or 16-bitselectable = 





Package 


QFH100-P-1414 / TQFP100-P-1414 





Electrical Characteristics 
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A/D Characteristics 











A/D Conversion Absolute Error 


A/D Conversion Time 
Analog Input Voltage 


ha ig - Condition ~ as % ‘ 
1 


7 : : , : nn - : ~ ill ee Sci 0S a el | 
erating Su urren | 
: sess fosc1 = 16.39 MHz output release | ‘ 


Pin with pull-up resistor is open 
Supply Current at STOP IDD3 All other pins and Hi-z state input/output 
pin are simultaneously applied VDD or VSS level 


fosc1 = 16.39 kHz 
Pin with pull-up resistor is open 
SHpp Ty parrent abner ee All other input pins and Hi-z state input/output 
pin are simultaneously applied VDD or VSS level 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 


MN1020004A 0 
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_} MN1020407 


Etye = =©)—CTti<‘i‘OS...IN1020407 [ES (Engineering Sample) is available) = = 
WROM(x8-bit) 8&K(External memory cannotbeexpanded) = 
MRAM (x8-bit) 4K(Externalmemorycannotbeexpanded) = = 


¢ Timer Counter 1 Compare Capture A * Timer Counter 1 Compare Capture B External 0 to 3 
¢ Serial ch 0.1 Transmission ¢ Serial ch 0, 1 Reception * A/D Conversion finish 
¢ Coincidence with Timer Counter 0, Base Register 


B Timer Counter Timer Counter 0 : 16-bit x 1 (Inverter control, PWM Output) 
Clock Source ............00. 1/1, 1/2, of System Clock 
Interrupt Source ............ Coincidence with Base Register or Underflow 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, PWM Output, Up Down function, 
2-Phase Encorder Input) 
Clock Source ...........00. 1/2 of OSC! Oscillation Clock, TCIO1B Pin Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 
Coincidence with Compare Capture B or at Capture 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ............0 1/2 of OSCI Oscillation Clock, TC1O2 Pin Input 
Interrupt Source ............ Underflow of Timer Counter 2 


_ Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, AD Conversion Startup) 
Clock Source 0.0.0... TCIO3 Pin Input, 1/2 of OSC! Oscillation Clock 
Interrupt Source ............ Underflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (UART Baud Rate Generator(2ch), Synchronous Serial Clock Generator (2ch)) 
Clock Source ................ 1/2 of OSCI Oscillation Clock, Timer 2 Output, Timer 3 Output 
Interrupt Source ............ Underflow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (UART Baud Rate Generator (2ch), Synchronous Serial Clock Generator (2ch)) 
Clock Source .........00006 1/2 of OSCI Oscillation Clock, Timer 2 Output, Timer 4 Output 
Interrupt Source ............ Underflow of Timer Counter 5 


Timer 2, 3, 4, 5 can be cascade-connected by 8-bit unit. (Maximum 32-bit) 





Serial Interface Serial 0:7, 8, 9-bit x 1 (Joint use with UART, Only at 8-bit Trasfer direction of MSB/LSB selectable, 
| Start Condition function) 
Clock SOUICE ............006 1/8 of Timer Counter 4, 1/8, of Timer Counter 5, 1/1, 1/2, 1/8, 1/32, 1/128, 1/256 


of System Clock 


Serial 1: 7, 8, 9-bit x 1 (Joint use with UART, Only at 8-bit Trasfer direction of MSB/LSB selectable, 
Start Condition function) 
Clock Source ................ 1/8 of Timer Counter 4, 1/8, of Timer Counter 5, 1/1, 1/2, 1/8, 1/32, 1/128, 1/256 
of System Clock 


UART x 2 (Joint use with Serial) 


1/0 Ports | 1/0 ¢ Joint use : 20 © Input/Output selectable : 52 (by -bit) * Pull-up Resistor available 
(Software Programable) : 38 « LED Driver : 6 (10mA) * Photo Coupler Driver : 6 (15mA) 





Input ¢ Joint use: 8 Dedicated : 8 
A/D Inputs 8-bit x 8ch (with S/H) 
PWM 16-bit x 2ch 
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MN1020407 0 


Ficr (16-bit x 1ch) 
Focr (16-bit x ch) 


‘Notes 





Inverter control circuit, three phase 6 outputs, triangular wave modulation, built-in power transistor short- 
prevention circuit (three 8-bit deadlock timers), function of the force output off by hardware when an 
abnormality is detected 


| Package QFP084-P-1818 


Support Tool 
B in-Circuit Emulator PX-ICE102B00 + PX-PRB1020407 


B EPROM built-in Type Use MN102P0707 (under development) in QFP084-P-1818 package. 


B Pin Configuration 


























54 
OO 
sSSes eee ena ese es ok es 
Z2ESES50gagaRoaaaaaRAKaAaAHAAaAaoaaaeE 
VSS ee tt 83 os 81 a0 79 ae 77 i 75 ia 73 ae 71 0 69 ee 67 es 65 84 65 NC 
TCM0/P60 <——>} 2 62 |< VDD 
NC 3 61 |<——— AD7/P47 
TCM1/P61 <——> 4 60 |< AD6/P46 
TCM2/P62 <——>1 5 59 1<———_ AD5/P45 
TCM3/P63 oe 6 58 |< AD4/P44 
TCM4/P64 7 57 |<-AD3/P43 
TCM5/P65 <> 8 56 |< AD2/P42 
vss —a9 55 |——_ AD 15/P57 
P24 <——> 10 MN1020407 54 |< AD 14/P56 
P25 <—> 11 53 K———- AD13/P55 
P26 <——> 12 52 l—— AD 12/P54 
P27 <—— > 13 51 |< AD1/P41 
RTOAO/P70 <——> 14 50 —— ADO/P40 
RTOA1/P71 <> 15 49 AVSS 
RTOA2/P72 <> 16 48 AVDD 
NMIRQ ———>| 17 47 TXD1/SBO1/P35 
RST 18 46 RXD1/SBI1/P34 
OSCI 19 45 TRXC1/SBT1/P33 
OSCcCO <——— 20 44 TXD0/SBOO/P32 
VDD ———> 21 43 RXD0/SBI0/P31 
22 23 24 25 26 27 28 29 30 34 32 33 34 35 36 37 38 39 40 a 42 
or7ruwmnororwrdiornrnandoaoadi yrondr nao Oo 
n~nnrenr~renr ©OOwWnMnM WOW DO DW Zz ODDO D DD OM 
QgQ@aaaaaegagaaeaddaaqadota aaaagaagd 
2GEHSSSSRSSERS SIS SIS|S[E 
oo0coo0o0o0co0o e€et agnor SP RE Ie 
Pere Ross. =e nts 
corrmroood O 3 
x< 
rend 
e 


QFP084-P-1818 


NC : Nothing connected with pin. 


201 


_} MN1021213 


Mtype SO WINTO29218 0 
ROM (x8-bit) 
BRAM (x8-bit) 


(However, a wait setting of 1 wait or more is required for peripheral-function 
register access and external memory space access.) 

External Expansion Mode 125ns (at 2.7 to 3.6V, 16MHz) 
(However, a wait setting of 1 wait or more is required for peripheral-function 
register access and external memory space access.) 


i Interrupts eRESET © Watchdog » Timer Counter 0 to 9 * Timer Counter 10 to 11 


e Timer Counter 10 to 12 Compare Capture A * Timer Counter 10 to 12 Compare Capture B 
¢eATCch Oto 3 © External 0 to 3 © Serial ch 0 to 3 Transmission ¢ Serial ch 0 to 3 Reception 
¢ KI Pin (OR) * A/D Conversion finish 


ETimer Counter Timer Counter 0,2 to 4 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source .............6 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0,2 to 4 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 1ch)) 
Clock SOUICE ..........ce 1/(1 to 256) of System Clock, External Clock Input 
Interrupt Source ........... Underflow of Timer Counter 1 


Timer Counter 5, 6, 8, 9 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous 
} Serial Clock Generator) 
Clock SOUICE ......... ee. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 5, 6, 8, 9 


Timer Counter 7 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up) 
Clock Source ............... 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 7 


Timer Counter 10,11 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 2- 
Phase Encoder Input) 
Clock Source .......... 1/(1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 10,11 


Timer Counter 12 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output 
Clock Source .............0. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture 


Connectable Timer Counter 0 to 9 


Serial 0, 1 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Transmission / Reception of 8-bit length) 
Clock SOUICE ........ ee. 1/8 Timer Counter 8, 1/8 of Timer Counter 9 





Serial Interface 
Serial 2, 3 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Transmit/ Receive of 8-bit length) 


Clock Source ................ 1/8 Timer Counter 5, 1/8 of Timer Counter 6 


UART x 4 (Joint use with Serial 0 to 3) 


202 


MN1021213 0 


1/0 Ports | 1/0 ¢ Dedicated : 23 * Joint use : 23 (External Expansion Mode) 
e Input / Output selectable (by-bit) *at External Expansion Mode 


¢ Dedicated : 3 ¢ Joint use : 23 (Processor Mode) ¢ Input/Output selectable (by-bit) 




















Input ) 4 | «Joint use : 4 
A/D 8-bit x 8ch (Maximum input is 12) (with S/H) 
PWM 16-bit x 3ch 
ICR 16-bit x 3ch 
OCR 16-bit x 3ch 
Special Ports 1 (4-state Synchronous Output) 
Notes Address / Data Multiplex Bus Interface 
Package LOFP128-P-1818B 








Electrical Characteristics 


A/D Characteristics 


| Parameter ts 


pee en 

A/D Conversion Relative Error 
0 comer ete rr | 
Loe! 


A/D Conversion Time 
Analog Input Voltage 


Supply Current 

















| Parameter 7 | Symbol | : 


Operating Supply Current 
Supply Current at STOP IDDS 
Supply Current at HALT IDDH 









All other input pins and Hi-2 state input/output 








pins are simultaaneously applied VDD or Vss level 
f = 16 MHz, VDD = 3.6V Output release 
(Ta= -20 to +70°C, VDD=AVDD=2.7 to 3.6V, VSS=AVSS=0V) 
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Support Tool 
8 in-Circuit Emulator PX-ICE10200 + PX-PRB1020013 


PARTNER ¢ EX1020013 


B EPROM built-in Type Use MN102P1213LH in LQFP128-P-1818B package. ~ 
Pin Configuration 

















































\ ey oO 
| BB BB 
OUsOr> 
LYEZaon wow bd 
I QQO999 ZZaanen 
PEEESS5G0 $3 5305088 
5=8ere ax Re, er rreeeeo 5 
AQAQLTOL rr AOaMNONMYOHVAT MONK OTONTON= x ro Qn SNS SRS 
SEP EE EEE EEL LE eee ee Eaeercaeae a eG505 caagn gna SSaungkev-oegas Bo 
TAI! Wl tds UT ItTt i} PONnNNNMAECIC>aaccqaqqaqccqc@Sananaaaaasp 
SBSBRSESSSSSSSLSSSRARAKRKRRAKK IESE AN WUT WT TUTTI TT 
PoO// KIO <——>} 97 64le—> TCIO3 885588 8833 SLLELLERRERGSSSB 
PO1// Ki1 <>} 98 63\e—> TCIO2 POO / KIO TCIO3 
P02// Ki2 <—>| 99 62 VDD Po1/KIt Tclo2 
\ P03// KI <——>}100 61 TCIO1 P02 /Kl2 VDD 
' P04// Kl4 104 60 TCIOO POS /KI3 TCIO1 
| PO5// KI5 102 59 P76 P04 /KI4 TCIOO 
H POG// KI6 103 58 P75 POS /KI5 P76 
' PO7// KI7 104 57 P74 P06 /KI6 P75 
| P40// IRQO 105 56 P73 /SBT3 P07 /KI7 P74 
| P41//IRQ1 106 55 P72 / SBI3 P40 / IRQO P73 /SBT3 
i P42// IRQ2 ———>}107 54 P71 /SBO3 P41/IRQ1 P72 /SBI3 
| P43// IRQ3 108 53 P70 /SBT2 P42 / IRQ2 P71 /SBO3 
‘ vss ——7109 52 / RST P43 / IRQ3 P70 /SBT2 
TCIO10A <—>}110 51 / BSMOD VSS i RST 
TCIO10B <——>)111 50 P57 / SBi2 TCIO10A 7 BSMOD 
Ton0e —Sli12 MN1021213 49 P56 / SBO2 TCIO10B <—3}1 MN1021213 P57 /SBI2 
TCIOI1A <— 113 48 AO TCH0C ——sii12 49 P56 / SBO2 
TClO11B <—114 47 Al TCIONA <—>1113 48 P55 
TOH1C 4115 46|-—> A2 TCIONB <—>1114 47 P54 
TCIO12A <—}116 45|-——> A3 TCM1C 115 46 P53 
TCIO12B <—>)117 44/-—— VSS TCIO12ZA <—>1116 45 |<—> P52 
VDD ——118 43\-——> _A4 TCIO12B <—31117 44 VSS 
DO <—> 119 42 AS VDD 118 43|\<—> PS1 
Di <—>}120 41--—> AG MA/D0 <—>}119 42 P50 
D2 <—y121 40 A7 MA/D1 <—>} 120 41 P67 
D3 <— 122 39 VDD MA/D2 <> 121 40 P66 
VSS 123 38 A8& MA/D3 <— >} 122 39 VDD 
D4 pee 37 AQ VSS 1123 38 P65 
D5 125 36 A10 MAID4 <— 124 37 P64 
D6 126 35 All MA/D5 125 36 P63 
07 ® 34 A12 MA/DE 126 35}<—> P62 
D8 128 33 A13 Re (_) 34|<—> ooh 
o Or NMTMON OrAMTHOROHROrN 128 33 
SSE SEER TAO FMON OMSL NPT LSE SSRENRARKR RASH 
DOT ONOTHOHAITWAMOSOEHNOr MPORONYTOXATZONM 
OFrOn Re ROWE OONRHHOOr ETE EEAnAgZowe MOK QOANOMTHHATWAMOWKHOrOorantTHaAxXrAaZzON 
oosaqcaqgs ~9oQrouws t<fetC€CqSOosS*ss Srarerr © oO OM w oO 
S 3S~QQTOR-go 79708 $6805 a0 SSRe oohe noo gake caro Gonos 
a 


LQFP128-P-1818B (Processor Mode) 
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LQFP128-P-1818B (External Expansion Mode) 


MIN1021213 0 
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>) MIN1020015-1 / 0415 / B3203 


a Type MN1020015-1 / 0415 (under development) / B3203 [ES (Enginerring Sample) is available] 
FRom (x8-bit / 16-bit) Maximum 16M in total (Special Register 1K, Reserve Space 1K included) 
RAM (x8-bit / 16-bit) External / 32K / External (External Memory Expandable) 
3K / 2K / 3K (External Memory Expandable) 
B Minimum Instruction Execution Time With Main Clock operated 122ns (at 4.5 to 5.5V, 16.39MHz) 
i Interrupts ¢RESET *Watchdog Timer Counter 0 to 5 


e Timer Counter 6 to 7 ¢ Timer Counter 6 to 8 Compare Capture A 
¢ Timer Counter 6 to 8 Compare CaptureB *ATC chOto3 Transfer finish »¢ External 0 to 3 


e Serial ch 0.1 Transmission ¢Serialch0,1 Reception ¢Key Input(OR) * A/D Conversion finish 





Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Two 8-bit Prescalers built-in) 
Clock Source ............c 1/ (1 to 256) of System Clock, 1/4 of XI Oscillation Clock, External Clock Input 


Interrupt Source ............ Underflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch), Two 8-bit 
Prescalers built-in, ATC Start up) 
Clock SOUICE ......... cee. 1/ (1 to 256) of System Clock External, Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event count, Two 8-bit Prescalers built-in, A/D Conversion 


Start up) 
Clock Source .............0. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Timer Output, Event count, UART Baud Rate Generator (2ch), Synchronous 
serial Clock Generator (2ch), Two 8-bit Prescalers built-in) 
Clock Source ................ 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator (2ch), Synchronous 
serial Clock Generator (2ch), Two 8-bit Prescalers built-in, Self Reflesh Start up) 
Clock Source .............0. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underlow of Timer Counter 4 


Timer Counter 5 : 8-bit x 1 (Event count, Two 8-bit Prescalers built-in, Reflesh Start up) 
Clock Source ............0.. 1/ (1 to 256) of System Clock, 1/4 XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 5 


Timer Counter 6 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input, ATC Start up) 
Clock Source .............. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 6 


Timer Counter 7 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input) 
Clock Source ...........0 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 7 


Timer Counter 8 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Synchronous Output 
(4-bit x 2ch), ATC Start up) 


Clock SOUICE .......... 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture 


Timer 0, 1, 2, 3, 4, 5 can be cascade-connected every 8-bit. (maximum 48-bit) 


206 


\ 
\ 
i 





Serial Interface 






1/0 Ports] 1/0 


MN1020015-1 / 0415 / B3203 0 


Serial 0 : 7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 
Clock Source ............00. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 


Serial 1: 7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 
Clock Source ............0... 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 


UART x 2 (Joint use with Serial) 


e Joint use : 84 (MN1020415), 49 (MN1020015-1), 48 (MN102B3203) 
¢ Specified pull- up Resistor available : 24 (Software Programable) 























A/D Inputs -bit x 8ch (with S/H) 

PWM 16-bit x 3ch (Number of PWM, ICR and OCR channels depends on combination type) 
ICR (16-bit x 3ch) 

OCR (16-bit x 3ch) 

Special Ports 4 (Synchronous) x 2ch Usable as 8-bit 

Notes DRAM Refresh Controller built-in, Data Bus Width ; 8 or 16-bit selectable 

Package MN1020015-1 : QFH100-P-1414, LQFP100-P-1414 


MN1020415 : QFH100-P-1414 
MN102B3203 : LQFP100-P-1414 





Electrical Characteristics 


Support Too! 
In-Circuit Emulator 


EPROM built-in Type 





A/D Characteristics 


ea Parameter =| Symbol} 


| A/D Conversion Absolute Error 
A/D Conversion Time —— 


/AVDD=5V, AVSS=0V ae 


Reference Input Voltage VREFH 


Supply Current 


Operating Supply Current IDD1 Input voltage level VDD or VSS 
fosc1 = 16.39 MHz output release 


Supply Current at STOP IDD3 Pin with pull-up resistor is open 


All other input pins and Hi-z state input/output 
pins are simultaaneously applied VDD or Vss level 


Supply Current at HALT IDD4 foscl = 16.39 MHz 
Pin with pull-up resistor is open 
All other input pins and Hi-z state input/output 
pins are simultaaneously applied VDD or Vss level 


(Ta= -20 to +70°C, VDD=5.0V, VSS=0V) 








PX-ICE10200 + PX-PRB1020415 (MN102B0415) 
PX-ICE102B00 + PX-PRB102B32 (MN102B3203) 





Use MN102F0715 (for software development) in QFH100-P-1414 package. 
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E Pin Configuration 










[om e) OO 
$2 ae) 
BE 8 eos bBE go 8 oe). eae 
ememe) S$esrtaes QQeo SSeserse 
(omome) qetttcerde OoO0°90 tetatceaerd 
SeS5ngokBREL Rx SssangekSees358 suc 
PER ORS PEE EEE Ey oe eeee52. BGGRGQSREERE EERE yo fZ2ee5E, 
SPELLESESSSSSESLSRsagseae RRSP LIESLLLLLRZzE NERS ese 
75 a 73 3 71 70 69 és 67 ee 65 ei 63 62 61 60 59 58 57 56 55 oA 53 52 51 iOS PAS VoD 
1RQ3,P53 76 50} — vDD 
/KIO,P60 77 49 I<-—-—- VSS /K10,P60 49 }<——— VSS 
/KI1,P61 78 48 |e —> P14,/CAS3,/CS3 /K11,P61 P14,/CAS3,/CS3 
/K12,P62 79 47 \é—-> P13,/CAS2,/C82 MK12,P62 sal boa Abe ietea pe 
/KI3,P63 80 46 \<—> P12,/CAS1,/CS1 /K18,P69 Se eee 
/K14,P64 81 45 +> P11,/CAS0,/CSO INERT ES 45 <-> P11,/CASO,/CSO 
/K15,P65 82 44 K—> P10,/RAS ee a 
/KI6,P66 83 43 <> D15 IKI7,P67 ale» Pee D14 
MKT7,P67 o Soler s ere TC 100,P70 41 \e-—> P85,D13 
Saad ee ol roma ts TC101,P71 40 }<—> P84,D12 
TROP? 86 see ONS TC 102,P72 39 |< —> P83,D11 
TC 102,P72 87 MN1020015-1 39 /<——> D1 TC 103,SBT0,P73 Masten is 38 k<—> P82,D10 
TC 103,SBT0,P73 88 38 I<— D10 TC1O4,S8T1,P74 P8t.DS 
TC104,SBT1,P74 89 37 |e —> D9 TCIO6A P75 36 ke —> P80,D8 
TCIO6A,P75 90 36 <> D8 TCIO7A,P76 35 \e——> P07,D7 
TCIO7A,P76 91 35 i<-——> P07,D7 TCIO8A,P77 P06,D6 
TCIO8A,P77 92 34 P06,D6 SYSCLK <——}93 P05,D5 
SYSCLK <——} 93 33 |}<——-> P05,D5 VDD P04,D4 
VDD >) 94 32 |<——> P04,D4 IX] 31 |<——> P03,D3 
IX] ——]95 31 <> P03,D3 XO <—96 30 |—> P02,D2 
XO <—_96 30 | —> Po2,D2 VDD PO1,D1 
VDD ——->} 97 29 |}<—> P01,D1 /OSCI P00,DO 
/OSCI ——>l 8 28 |< —> P00,D0 Osco <——|99 PC2,/WEH 
OSCO <——199 27 |—> /WEH VSS 26 le — > PC1,/WEL 
oe : 00, 4 6 8 10 12 14 16 18 20 22 24 i ee 








ON rT OMRDRONYXMNNFTFOANDRHR © 
Nerwrer rere ee 
£222 e224 REE REE*%%*F 
ome) 
RS 
OO oO 
SES Ee rier 
0090 YouwW we 
= = = ZZzz2zcecaczZz 
omeome) qaeeccer rd 
a ae eXngegqgre 
Ver core Oo MMaoae <<z 
oooorouOooco0o0ocKgo ise] 
GLEGCHDoaMMEFEEREEEE z 
QHAnonnerererrrrnact 
YVr coat e on ono ¥d AK DLP AD 
onoryr se TFT FTMONAMNAMNNASS NA 
adaddanaaanaonaaeaea 


75. 73. 71. 69 67 +65 63 61 3 59 
IRQ3,P53 <——>|76 
/K10,P60 <——>|77 
/KI1,P61 <——}78 
/K2,P62 <——>}79 
/KI3,P63 <——>|80 
/K14,P64 <——>)81 
/K15,P65 <———>|82 
/KI6,P66 <——>|83 
/KI7,P67 <——> 84 
TC I00,P70 85 
TC 101,P71 86 
TC 102,P72 87 
TC 103,SBTO,P73 88 
TC 104,SBT1,P74 89 
TCIO6A,P75 90 
TCIO7A,P76 91 
TCIO8A,P77 92 
SYSCLK <——/93 
VDD ———}94 
XI ———>| 95 
XO <——|96 
VDD ——_3]97 
/OSCI ———>|98 
OSCO <——|99 

vss ——»| 100 

1 





MNt02B3203 





4 6 8 10 12 14 16 18 
3 5 f 9 11 13 15 17 


A23 
A22 
A21 
A20 
Aig 
A18 
A17 
A16 
A15 
Al4 
A13 
Ai2 
Ait 
A10 

AQ 

A8 

A7 

A6 


LQFP100-P-1414 


P22,AN2 
P21,AN1 
P20,ANO0 
/WORD 


Al 
AO 
/RE 


/BUSGT 
/BUSRQ 
/RST 


53 51 
50 |e ——- VDD 
49 |< —— VSS 
48 |< —> P14,/CAS3,/CS3 
47 |< —> P13,/CAS2,/CS2 
46 |e P12,/CAS1,/CS1 
45 | > /CASO0,/CS0 
44 <> P10,/RAS 
43 |<—> D15 
42 }<—> D14 
41 |\<—> D13 
40 |<——> D12 
39 1<—> Dit 
38 |<——> D10 
37 |_> DO 
36 |<—> D8 
35 <> P07,D7 
34 P06,D6 
33 |< —> P05,D5 
32 |<—> P04,D4 
31 }<—> P03,D3 
30 <> P02,D2 
29 |<——> P01,D1 
28 <> P00,D0 
27 |&—> WEH 
26 |e ——> WEL 
23 25 


Al 
AO 
/RE 


* The MN102B3203 has the MN1020015-1 TTL, with certain terminals excepted. 
* The MN102B203 does not have P11 functions. 
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BHORRHRHASTLLTLIELFSRSESSSSSB 
2aadaaqadaeakadaanntnhnoanaaaadadkadcag 
SON roORaDNoOWHY GAN K OAH ren yrNanr oy 
Na YW moro taeqaaqaatatacc 
ae22eeeec cect ecag** x 


MN1020015 / 0215 / 0415 /0715 0 
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1 MN1020012A / 0012AFA 


Etye 2 =ti(‘OCO™OCO™OCOCOCOCSCINI020012A/0012AFAt—“( i(‘OSCSCSCSCSC~C~*~*™S 

BROM (x8-bit/16-bit) | ===——~—-—« Maximum 16Mintotal (Special Register 1K, Reserve Space 3K included) 
RAM (x8-bit / 16-bit) External ROM, RAM 

[Minimum instruction Execution Time $= = |  100ns(at4.5to5.5V,20MHz) = = = 

Hinterrupts = = ©RESET Watchdog «TimerCounterOto9 TimerCounter10to11 = = 


e Timer Counter 10 to 12 Compare Capture A ¢ Timer Counter 10 to 12 Compare Capture B 
e DMA 0 to 7 Transfer finish e External 0 to 3 ¢ Serial ch 0, 1 Transmit ¢ Serial ch 0, 1Reception 
¢ KI Pin (OR) * A/D Conversion finish 


Bf Timer Counter Timer Counter 0,2 to 6 : 8-bit x 1 (Timer Output, Event Count) | 
Clock Source ..........eee 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0,2 to 6 


Timer Counter 7 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up) 
Clock Source ............0. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 7 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch)) 
Glock SOUICE .........0.05 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 1 


Timer Counter 8,9 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial 
Clock Generator) 
Clock Source ............. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 8,9 


Timer Counter 10,11 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 2- 
Phase Encoder Input) 
Clock SOUICE ..........00. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 10,11 


Timer Counter 12 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Outout Compare, PWM Output, 
Synchronous Output (4-bit x 2ch)) 
Clock Source ........... 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture 


Connectable Timer Counter 0 to 9 


Bf Serial Interface Serial 0 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ............00 1/8 Timer Counter 8, 1/8 of Timer Counter 9, External Clock 


Serial 1 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock SOUICE ..........e 1/8 Timer Counter 8, 1/8 of Timer Counter 9, External Clock 


UART x 2 (Joint use with Serial 0, 1) 


1/0 Ports | 1/0 25) ° Joint use : 25 (by -bit) 
Input | 4 | «Joint use: 4 
WADinputs | ®bitxechwithSH) ~~ ~~ OOOO 
BPWM 48 Bit SCT 
WSpecialPorts ....|+~+~—~<2(4-stateSynchronousOutput) =2=OU=C=~<C~*i“‘S;S7C;CSDPS*é‘(<i‘i‘i‘( a(t‘; 2 3}OW 


210 


MN1020012A / 0012AFA 0 


E Package MN1020012A : QFP128-P-1818 
MN1020012FA : LOQFP128-P-1818B 


ff Electrical Characteristics 
A/D, D/A Characteristics 




















<>. Parameter... | Sym 


Lane) GH aaa te a sis iene By 


A/D Conversion Absolute Error| | = AVDD=5V,, AVSS=0V 





Support Tool 


W in-Circuit Emulator PX-ICE10200SL + PX-PRB1020012 
PARTNER * EX1020012 





Pin Configuration 


O;NI- |/O 
A Ooo Sores SISGISIS in jo;wmytimiajprso 
NOE TOSS eee le leis ie leiglelg 
OOLFTOOLHOO , lSleisie lx ilxl¥ixiel¥lxlxX 
Crepe oad soa OOo Sh oO Oo Se Ste eee a eS 
qgaaqaangnaaraAanaaaAaAyerF FFF FFF ere OP aaoaoadnananaadnlhlalclcakta ao 








(26 126, eta, lee 120 118 116 114 112, 110 108 106 104 102. 100 98 











D9 1 27 25 121 119 #117 #115 14113 111 #109 #107 105 103 «10% #899 97 96 VDD 
D10 2 O 95 SBO1 
Dit 3 94 SBI1 
voD ———>|4 93|-——> SBOO 
Di2 <—>)5 92 SBIO 
D13 <—>16 91 P17/RTOB3 
014 <——>|7 90|<——> P16/RTOB2 
D1I5 <—>8 89 |<——> P15/RTOB1 
vss ——>}9 88 |<——> P14/RTOBO 
WEL <——| 10 87 |<—— VSS 
WEH <— 11 86 P23/AD7 
RE <—| 12 35 |<——> P22/AD6 
S3 (CAS3) <—_ 13 g4|<——> P21/AD5 
CS2 (CAS2) <——| 14 33 |<——> P20/AD4 
CSt (CAS1) <——| 15 g2|<—— AVDD 
cso <——|16 MN1020012A/0012AFA 81|<—— AVSS 
RAS (OE) <——|17 go |<——. AD3 
VDD ——>) 18 79 |X AD2 
A21 <7 19 78|<—-— AD1 
A20 <—— 20 77 |<—— ADO 
A19 <——7,21 76|<-—---- VOD 
A18 <—— 22 75 |<—> P13/RTOA3 
A17 <-——7 23 74 |<—> P12/RTOA2 
A16 <—— 24 73|<——> P11/RTOAI1 
A15 <—— 25 72 |<——> P10/RTOAO 
A14 <-—— 26 71|<——> P34/TCIO9/SBT1 
VSS ——>| 27 70 |<——> P33/TCIO8/SBTO 
SYSCLK <—— 28 69 |<——> P32/TCIO7 
VDD ——>| 29 68 |<-—> P31/TCIO6 
OSCI ———>) 30 67 |<——> P30/TCIOS 
osco <——}31 66 |<——_ VSS 
VSS >| 3293 aa 2 96 37 a9 8 a0 41 an 43 ag 48 ag 47 an #2 G0 51 50 89 5g 58 5g 87 5g 59 ag 8! gp 88 64 (>> TCIO4 
ZEELTLATLLIYLVT SF NB la lie Sis 2i8 8588s 
 j2\e\S\e < Pee ee 
2izizlza 
alalaia 

















QFP128-P-1818 (MN1020012A) 
LQFP128-P-1818B (MN1020012AFA) 
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1 MIN1020019 / 0219 / 0419 / 0819 


ETye = ——ti<‘“iOO ee N020019 70219 0419/0819 
WROM(x8-bi) ~~~ External/ 16K/32K/G4K (External Memory Expandable) = sstst=~S~S 
BRAM(x8-bit)  8K/1K/2K/3K (External Memory Expandable) = 


MN1020019 / 0219 / 0419 : 200ns (at 2.7 to 3.3V, 10MHz) 


a Interrupts ¢RESET Watchdog » Timer Counter 0 to 3 


eExternalO0to3 ¢NMI ¢Serialch 0,1 Transmission Serial ch 0, 1Reception 
e A/D Conversion finish 


B Timer Counter Timer Counter 0,1 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source .............06 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0, 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial Clock 
Generator, DRAM Reflesh Timing Generator) 
Clock Source .............. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 2 


Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial Clock 





Generator) 
Clock Source .............04 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 3 
Connectable Timer Counter 0, 1 
Serial Interface Serial 0 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source .............. 1/8 Timer Counter 2, 1/8 of Timer Counter 3, External Clock 


Serial 1 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ............. 1/8 Timer Counter 2, 1/8 of Timer Counter 3, External Clock 


UART x 2 (Joint use with Serial 0, 1) 


1/0 Ports | 1/0 e Joint use :51 (35 : by-bit, 16 : by-byte) (IMN1020219 / 0419 / 0819), 21 (All individual bit control) 
(IMN1020019) 








Input 1 | «Joint use: 1 
A/D Inputs 8-bit x 4ch (with S/H) 
Notes DRAM Reflesh Controller 
Package QFH064-P-1414B 








Electrical Characteristics 


A/D, D/A Characteristics 















A/D Conversion Relative Error | VDD=5V, VSS=0V Lo 
A/D Conversion Time pf fosc=20MHz 48} | | us| 
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Support Tool 


MN1020019 / 0219 /0419 /0819 0 


i In-Circuit Emulator PX-ICE102L00 + PX-PRB1020019 


E Pin Configuration 














QFH064-P-1414B 





om o 
ao a § 
5 3 & en 8 
a = 
6s 8 BFE 2 ft 2 a « oO ea me a 
2 aa 2 & © © © © Sy vegt) Ve ae 
=e rer 86s ao © o 5 68 YS 8 
One F OQ SF F Og YW F gH F HF H ES 
a a a a a fea) a a z z z ie) oO oO oO oO 
ép) ep) (7) op) Léa) wn > < ¢ <x <x > ke - = = 
a8 ga i a, 40 38, | (38 ae ] 
/]RQ0,P40 <>] 49 3 ee 339 |<-—_> AD15,P17 
/1RQ1,P41 <—\50 31 <> AD14,P16 
/JRQ2,P42 <—] 51 30 |e > AD13,P15 
/CAS,/1RQ3,P43° <——>| 52 29 }<——> AD12,P14 
NM LESS a8 28 ke——> AD11,P13 
STOP,P45 <——>| 54 27 <—> AD10,P12 
AWDTOUT,P46 <—— >} 55 26 }<——> AD9,P11 
MVORD, P47 <—~>/ 56 MN1020219/0419/0819 255 —— ne P10 
A16,P20 <—->| 97 24 }< > AD7,P07 
A17,P21 <——>1 58 23 > AD6,P06 
A18,P22 <>] 59 22 |e» AD5, P05 
A19,P23 <—— >| 60 21 > AD4,P04 
A20,P24 <> 61 20 > AD3,P03 
A21,P25 <——>| 62 19 |e —_»> AD2,P02 
A22,P26 <>] 63 1g <> AD1,P01 
A23,P27 <—_>lg4 O le > ADO,P0O 
Bt 2 4 6 8 10 12 14 ie! 
1 3 5 7 9 11 13 15 
= oO = A oo st 1 Q << ie] Le oO Q im oO Ww 
ee Be OR eee Be oe Be 
=~ FF wo uw > rt a D Oo 6 §& 
eee Ge & 
= < = 2 
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_} MIN1021617 / 0017 / 0817 


i Type MN1021617 [ES (Engineering Sample) available] / 0017 (under development) | 
/ 0817 (under development) 

FRom (x8 / 16-bit) 128K / OK / 64K 

PRAM (x8 / 16-bit) 4K / 4K / 3K | 


B Minimum Instruction Execution Time With Main Clock operated 50ns (at 3.0 to 3.6V, 40MHz) 


100ns (at 2.0 to 3.6V, 20MHz) 





Interrupts 3 ¢RST Pin ¢Watchdog *NMI Pin © Timer Counter 4to15 » Timer Counter 16, 17, 21 
¢ Timer Counter 16 to 20 Compare Capture A Timer Counter 16 to 20 Compare Capture B 
¢ Timer Counter 21 Capture A ¢ Timer Counter 21 Capture B * Timer Counter 21 Capture D 
¢ Timer Counter 21 Capture E Timer Counter 21 Capture F e ATC ch 0 to 3 Transfer finish 
¢ External 0 to 7 © Serialch 0 to 3 Transmission ¢Serialch 0 to 3 Reception «KI Pin (OR) 
¢ A/D Conversion finish | 


BE Timer Counter Timer Counter 0, 1: 8-bit x 1 (Prescalers) 
Clock Source ..............0. 1/ (1 to 256) of System Clock 
Timer Counter 2, 3 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ............00 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Timer Counter 5, 9 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ..........00 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 
Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 5, 9 


Timer Counter 4 : 8-bit x 1 (Timer Output, A/D Conversion Start up) 


Clock Source .............0. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 
Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 4 


Timer Counter 7 : 8-bit x 1 
Clock Source ............06. 1/ (1 to 256) of System Clock, External! Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underlow of Timer Counter 7 


Timer Counter 6, 10, 11 : 8-bit x 1 (Timer Output) 
Clock Source .............6 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underflow of Timer Counter 6, 10, 11 


Timer Counter 8 : 8-bit x 1 (Timer Output) 


Clock SOUICE ...........004 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 
Timer Counter 1 Output | 
Interrupt Source ............ Underflow of Timer Counter 8 


Timer Counter 12 : 8-bit x 1 (Timer Output) 


Clock Source ................ 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 
Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 12 


Timer Counter 13 : 8-bit x 1 (Timer Output) 
Clock Source .............. 1/ (1 to 256) of System Clock, Timer Counter 0 Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 13 


Timer Counter 14 : 8-bit x 1 (Timer Output) 


Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 
Output 
Interrupt Source ............ Underflow of Timer Counter 14 
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MN1021617 / 0017 /08170 


Bf Timer Counter Timer Counter 15 : 8-bit x 1 (Timer Output) 


Clock Source .............0.. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 
Output 
Interrupt Source ............ Underflow of Timer Counter 15 


Timer Counter 16, 17 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 


Clock Source ou... 1/ (1 to 256) of System Clock, External Clock Input (with Edge, Timer Counter 17 
only) 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 


Coincidence with Compare Capture B or at Capture 
Underflow of Timer Counter 16, 17 


Timer Counter 18, 19, 20: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 
Clock Source ..............0. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 
Coincidence with Compare Capture B or at Capture 


Connectable Timer Counter 0 to 3, 4 to 7, 8to 11, 12 to 15 


Timer Counter 21 : 24-bit x 1 (Servo Control) 
Clock Source ............8. 1/(1 to 256) of System Clock 
Interrupt Source ............ When capturing to Capture A 
When capturing to Capture B 
When capturing to Capture D 
When coinciding to Compare E 
When coinciding to Compare F 





Serial 0, 1: 8-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit 
length) 
Clock Source ...........0.8. 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock 


Serial Interface 


Serial 2, 3 : 8-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit 
length) 
Clock Source ...........60. 1/8 of Timer Counter 3, 1/8, 1/2 of Timer Counter 9, External Clock 


UART x 4 (Joint use with Serial 0 to 3) 
IC x 2 (Joint use with Serial 1, 3, Single Master only) 


1/0 Ports * Joint use : 56 (Address Data Separate 8-bit Mode) » Joint use : 73 (Address Data Multiplex 8-bit Mode) 


Input 8 | * Joint use : 8 


See the next page for support tool, peripheral function, Package and electrical characteristics. 
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Support Tool | | 
In Circuit Emulator PX-ICE102H1617 : 


~ B Pin Configuration 








< 
a AN 
$ a co fo 
a 5 fo oo 
2 ua Got 
Fe e sae wy 
fe) Seesseausg2dS < 
Seah ene iaven ee wal hee XXX kX ¥¥¥ gag a 
q rrr rnr st = rT = _ Eke = > > 7 ) _— > 
Ree EEE ESE EEE QE ERTL L ELIE LISE OS 
wot aod ron o otrode on ower ovdro oo A 
ERROR RRR OS RO RE Re eR OAR A eRe ee eee 
| 2 100. 98 
P46,A22,/CS0 1127105 29 '2P ran! 2410!" aa7" 118 asa a 110) 9g 108 7 108 95104 4 9102 19410 gg 8 97 gg P52,/RE 
: P47,A23,/CS1 2 95 P51,/WEH,/WE 
Po00,ADO,D0 <——} 3 94 P50,/WEL 
P01,AD1,D1 <—>| 4 93 PC7,NBRACK 
P02,AD2,D2 <—>5 92 PC6,NBREQ 
P03,AD3,D3 <——>| 6 91 P97,AN15,TM20IB 
vpbD ——17 90 P96,AN14,TM150,TM191B 
vss -——>|8 89 P95,AN13,TM130, TM21 
P04,AD4,D4 <——>}9 88 P94,AN12,TM110,TM4I 
P05,AD5,D5 <>} 10 87 AVDD 
P06,AD6,D6 <——>! 11 86 VrefH 
P07,AD7,D7 <——>| 12 85 P93,AN11 
P10,AD8,D8 <——->) 13 84 P92,AN10 
P11,AD9,D9 <——>} 14 83 P91,AN9 
P12,AD10,D10 <——>| 15 82 P90,AN8 
PDO,RTPO <——>| 16 MN1021617/0017/0817 a ERSTE S 
PD1,RTP1 <>} 17 80 PD4,RTP4 
P13,AD11,D11 <->] 18 79 P87,AN7 
P14,AD12,D12 <>] t9 78 P86,AN6 
P15,AD13,D13 <——> 20 77 P85,AN5 
P16,AD14,D14 <>} 21 76 P84,AN4 
P17,AD15,D15 <——>} 22 75 P83,AN3 
MODEO ———>! 23 74 P82,AN2 
MODE1 ———>| 24 73 P81,AN1 
MODE2 ———>! 25 72 \&——> P80,ANO 
PC3,TM100,TM71,TM21IR <——>] 26 71<-—— VrefL 
PC2,TM80,TM6I <——} 27 70<——— AVSS 
PC1,TM60,TM111 <->} 28 69'<——— VSS 
VDD ——} 29 : 68 a VDD 
OSCcI ———>}30 67 K——>  PB5,SBT3,SCL3 
Osco <—}31 66 <—> PB4,SBO3,SDA3 
63 _ 65 <——> PB3,SBI3 
VSS 9/9238 41 95 55 97 ag 99 4g Mt ap 9 ag 45 gg 47 4g 49 50 51 59 3 54 % 56 57 55 5 6g 81 Go 8 gy 
OBFse con sgagecexdtenmradcatcagsesorernoog 
BERESESSSESPESSELSSSE SERRE RAGEES 
xO FSgeteeeghsSas SFazeoSe ayer FEF 
Se SEPSaae ewer Geese EGS at eet Qbaaa 
+ ~-Oqm~rvdronowrnakt oM@ fa a -a kK a oa a a ~ Oo 
=) ze 4#OGSGS GEO reo QO A2DOE 
g Fee SRR HAE ats? @ FTZL2H0R 
S 8° -§eesn (SS s = 2°85 B 
o a ooaan a ze BS = aff 
: mae 
fay 
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MN1021617 / 0017 /08170 


PAD ————— 4 0-bitx412ch (Maximum inputis 16) (with S/H) 
MPWM 6 bit SCE 
MICRO 6 bit SCH, 24-bit Hh 
MOCR  ———CCitssCB it Ech, AAC 
ENotes = = Address /Data Multiplex Bus Interface, Address / Data Separate Bus Interface, 8-bit/16-bit Bus Width 


p 
E 


ackage 


lectrical Characteristics 





selectable, DRAM Refresh Controller built-in 


LQFP128-P-1818B 


A/D Characteristics 








A/D Conversion Time at 40Mhz 2.8 
Analog inputVoltage =| VA | == —“(‘CSC‘idC‘YVS 


Supply Current 











eran 


VI = VDD or VSS, Output release 
f = 40MHz, VDD=3.3V 
Pin with pull-up resistor is open 
Supply Current at STOP IDDS |  Allother input pins and Hi-z state input/output 
pins are simultaneously applied VDD or VSS level 
f = 40Mkz, VDD = 3.3V 
Output release 
(Ta= -20 to +70°C, VDD=AVVD=3.3V, VSS=AVSS=0V) 





Supply Current at HALT 








21/ 


_] MN102H3104 


Iiye MIN102H3104 (underdevelopment) 
WRoM«xebi) 0K 
WRAM(x8-bi) KO 


eRST Pin «Watchdog »*NMI Pin «Timer Counter 4 to15 * Timer Counter 16, 17, 21 
e Timer Counter 16 to 20 Compare Capture A Timer Counter 16 to 20 Compare Capture B 
¢ Timer Counter 21 Capture A * Timer Counter 21 Capture B « Timer Counter 21 Capture D 

¢ Timer Counter 21 Compare E * Timer Counter 21 Compare F * ATC ch 0 to 3 Transfer finish 
¢ External 0 to 7 * Serial ch 0 to 3 Transmission Serial ch 0 to 3 Reception KI Pin (OR) 

¢ A/D Conversion finish 





Interrupts 


HB Timer Counter Timer Counter 0, 1 : 8-bit x 1 (Prescalers) | 
Clock Source .............- 1/ (1 to 256) of System Clock 
Timer Counter 2, 3 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ............006 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Timer Counter 5, 9 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source .............06 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 
Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 5, 9 


Timer Counter 4 : 8-bit x 1 (Timer Output, A/D Conversion Start up) 


Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 
Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 4 


Timer Counter 7 : 8-bit x 1 
Clock Source .............0 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underlow of Timer Counter 7 


Timer Counter 6, 10, 11 : 8-bit x 1 (Timer Output) 
Glock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underflow of Timer Counter 6, 10, 11 


Timer Counter 8 : 8-bit x 1 (Timer Output) 


Clock Source .............. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 
Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 8 


Timer Counter 12 : 8-bit x 1 (Timer Output) 


Clock Source ............00. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 
Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 12 


Timer Counter 13 : 8-bit x 1 (Timer Output) 
Clock Source ............ ....1/ (1 to 256) of System Clock, Timer Counter 0 Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 13 


Timer Counter 14 : 8-bit x 1 (Timer Output) 


Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 
Output 
Interrupt Source ............ Underflow of Timer Counter 14 
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EB Timer Counter Timer Counter 15 : 8-bit x 1 (Timer Output) 


Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 
Output 
Interrupt Source ............ Underflow of Timer Counter 15 


Timer Counter 16, 17 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 


Clock Source ............. 1/ (1 to 256) of System Clock, External Clock Input (with Edge, Timer Counter 17 
only) 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 


Coincidence with Compare Capture B or at Capture 
Underflow of Timer Counter 16, 17 


Timer Counter 18, 19, 20 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 
Clock Source ............0. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 
Coincidence with Compare Capture B or at Capture 


Connectable Timer Counter 0 to 3, 4 to 7, 8to 11,12 to 15 


Timer Counter 21 : 24-bit x 1 (Servo Control) 
Clock Source ............0. 1/(1 to 256) of System Clock 
Interrupt Source ............ When capturing to Capture A 
When capturing to Capture B 
When capturing to Capture D 
When coinciding to Compare E 
When coinciding to Compare F 





Serial Interface Serial 0, 1 : 8-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit 


length) 
Clock Source .............6.. 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock 


Serial 2, 3 : 8-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit 
length) 
Clock Source ............0. 1/8 of Timer Counter 3, 1/8, 1/2 of Timer Counter 9, External Clock 


UART x 4 (Joint use with Serial 0 to 3) 
’C x 2 (Joint use with Serial 1, 3, Single Master only) 


1/0 Ports a Cc) ¢ Joint use : 56 (Address Data Separate 8-bit Mode) * Joint use : 73 (Address Data Multiplex 8-bit Mode) 


Input 8 | + Joint use : 8 


See the next page for support tool, peripheral function, Package and electrical characteristics. 
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Support Tool 
B Pin Configuration 





< 
a A 
= a i 
: : BE 
- = $< fp uw 
ies cage Le ae ON a < 
~OmmnontvseEmnaro FA FEEL ELEEERBVS 9 
C2 EEE SEE EES eH SELC CELL ELSE Q 
BSHEISESESSAVSSHSSESRSSRSERSAANT RE BSH SB 
Qaaadaaoaqdaaadnqaagreseantladaanrkradwantnaaadtaaandkt>r> oa 
P46,A22,/CSO {6 1272 124 1g 1204941204 1g IB NIG M4 te ay 10149 108 197 106 95104 4 9g 102 494 100 99 98 97 96 P52,/RE 
P47,A23,/CS1 2 95 P51,/WEH,/WE 
P00,ADO,DO 3 94 P50,/WEL 
P01,AD1,D1 4 93 PC7,NBRACK 
P02,AD2,D2 <——>| 5 92 PC6,NBREQ 
P03,AD3,D3 <>} 6 91 P97,AN15,TM201B 
VDD ——>17 90 P96,AN14,TM150,TM191B 
vss —— | 8 89 P95,AN13,TM130,TM2I 
P04,AD4,D4 <—} 9 88 P94,AN12,TM110,TM4I 
P05,AD5,D5 <——>} 10 87 AVDD 
P06,AD6,D6 <——>) 11 86 VrefH 
P07,AD7,D7 <——>} 12 85 P93,AN11 
P10,AD8,D8 <——>} 13 84 P92,AN10 
P11,AD9,D9 <> 14 83 P91,AN9 
P12,AD10,D10 <——>1 15 82 |e——> P90,AN8 
PDO,RTPO <——>| 16 MN102H3104 81 PD5,RTP5 
PD1,RTP1 <>} 17 80 PD4,RTP4 
P13,AD11,011 <——>] 18 79 P87,AN7 
P14,AD12,D12 <>} 19 78 P86,AN6 
P15,AD13,D13 <——>1 20 77 P85,AN5 
P16,AD14,D14 <>! 21 76 P84,AN4 
P17,AD15,D15 <——>| 22 75 P83,AN3 
MODE0 ———>} 23 74 P82,AN2 
MODE1 ——>| 24 73 P81,AN1 
MODE2 ———>] 25 72 P80,ANO 
PC3,TM100,TM71,TM211IR <——>| 26 71 Vrefl. 
PC2,TM80,TM6I <——>| 27 70 AVSS 
PC1,TM60,TM111 <>] 28 69 vss 
VDDMON ———>}29 68 VDD 
Oscl ——— >| 30 67 PB5,SBT3,SCL3 
osco <——|31 66 PB4,SBO3,SDA3 
VSS ——— >} 32 33 35, 37 392 41 48 45 47. 49 54 53 55 .. 57 _. 59 _ 64 63 _ 65 PB3,SBI3 


/RST 


PCO,TM40,TM101 
VDDTRI 


PC5,NMI 
P60,IRQO 
P61,IRQ1,TM3I 
P62,IRQ2,TM16IA 
P66,IRQ6 
P67,IRQ7,/EXTDK 
P77, TM201IOA 


P63,IRQ3,TM16IB 
PD2,RTP2 


PD3,RTP3 
PAQ,SBIO 
PA1,SBO0 
PA2,SBTO 
PA3,SBI1 


P70, TMi60A 
PA4,SBO1,SDA1 


P71,TM160B,WDOUT 
P72,TM170A 


P73,TM170B,STOP 
P74,TM180A 


P57,/DUMX,BOSC 
P76,TM19IOA 
P64,IRQ4,TM17IA 
P65,IRQ5,TM181A 
P75, TM1810B,TM211D 
PA5,SBT1,SCL1 
PBO,SBI2, TMi61C 
PB1,SBO2,TMi7IC 
PB2,SBT2,TM18iC 


LOQFP128-1818B 
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MAD 40-bit x 12ch (Maximum inputis 16) (with S/H) 
MPWM 6 biItXSCR TTT 
MICRO 6 bit x Sch, 24-bIEK ACh 
WOCcR ‘6-bitxSch2ebitxtch = 
ENotes = = = ~~ Address /Data Multiplex Bus Interface, Address / Data Separate Bus Interface, 8-bit /16-bit Bus Width 


Selectable, DRAM Refresh Controller built-in 





Package LOFP128-P-1818B 





Electrical Characteristics 


ne Characteristics 











“Condition 


a linear Error om - ge bit - fee a Tse 
[wp Conversintine | | ——ataowne~—=S*«=is || 
ci Se 





om eurremt 





onion 


ae eae ee : 
Operating Supply Current | |DDopr Vi= VDD or VSS, Output release 
f = 40MHz, VDD=5.0V 


Pin with pull-up resistor is open 
Supply Current at STOP All other input pins and Hi-z state input/output 


pins are simultaneously applied VDD or VSS level 


Supply Current at HALT f = 40MHz, VDD = 5.0V 
Output release 


(Ta=-20 to +70°C, VDD=AVVD=5.0V, VSS=AVSS=0V) 
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WOM (x8-bit/16-bit) = === = = ~—~—~— Maximum 16Mintotal (Special Register 1Kincluded) = 
RAM (x8-bit / 16-bit) External ROM, RAM 3K | 


¢ Timer Counter 8 to 10 Compare Capture A ¢ Timer Counter 8 to 10 Compare Capture B 
¢ DMA 0 to 5 Transfer finish * External 0 to 7 © Serial ch 0 to 2, 1 Transmission ¢ Serial ch 0 to 2 Reception 
KI Pin (OR) A/D Conversion finish * NMI Pin « Address coincidence 


B Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count) | 


Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, DMA Start up) 
Clock Source 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 1 


Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch)) 
Glock SOUICE ........0000:0+ 1/(1 to 256) of System Clock, External Clock, 1/4 of Low Speed Clock 
Interrupt Source ............ Underflow of Timer Counter 2. 4 


Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up) 
Clock Source ............06 1/(1 to 256) of System Clock, External Clock, 1/4 of Low Speed Clock 
Interrupt Source ............ Underflow of Timer Counter 3 


Timer Counter 4 : 8-bit x 1 (Time Output, Event Count, DMA start up) 
Clock Source .............0. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 4 


Timer Counter 5 to 7 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial 
| Clock Generator) 
Clock Source .............8. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 5 to 7 


Timer Counter 8, 9 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
2-Phase Encoder Input) 
Clock SOUICE ......... ee 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 8, 9 


Timer Counter 10 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
Synchronous Output (4-bit x 2ch)) | 
Clock SOUICe ............ 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture 


Connectable Timer Counter 0 to 7 


Bf Serial Interface Serial 0 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ..............- 1/2 Timer Counter 5, 1/16 of Timer Counter 5, External Clock, Automatic Baud Rate 


Serial 1 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source .............6. 1/2 Timer Counter 6, 1/16 of Timer Counter 6, 7, External Clock 


Serial 2 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock SOUICe .............0 1/2 of Timer Counter 7, 1/16 of Timer Counter 5, 7, External Clock 


UART x 3 (Joint use with Serial 0, 1, 2) 
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1/0 Ports VO 188 ¢ Joint use : 39 (by -bit) 
Input 18 ¢ Joint use : 13 (by-bit) 


Output 14 | + Joint use : 6 (by-bit), 8 (by 4-bit) 
FAD Inputs 10-bit x 8ch (with S/H) 
TPpwm 16-bit x 3ch 


i Notes Burst ROM Interface, DMA Controller, DRAM Reflesh Controller, DRAM High Speed Page Mode, EDO Mode, 
Support 


i Package QFP128-P-1818 
W Electrical Characteristics 


A/D Characteristics 


‘Parameter. 


A/D Conversion Absolute Error 


A/D Conversion Time a 
Analog Input Voltage VIA 





Support Tool 
B in-Circuit Emulator PX-ICE102L00 + PX-PRB102L24 


E Pin Configuration 














08 § 
Ss .agee & 28 
SOR SRG wotoavra VN 
cha Sees Bese eee? Pere ee tr eas.o s 
aaa aaqaga QAFEFEEE EE eee eae XE XH 
NROWNFHGN KE DSN GODT HANK NOFTHArHSNRGHUYTHOYM 
ABR Reresecacaaaearaeaet eee ere eere 
D10 (27 12828! tat 201, 19 Meio 8 i145" 4g aay! 10199198 197 108 1051044 031°? 101 101 100 99 8 97 96 }&—— VDD 
Di1<——>!/2 95 K—> $BO1 /KI1,P31 
VDD ———>|3 94 }<——> SBI1,/KI0,P30 
Di2<—~4 93 |< —> SBOO, P67 
D1i3 <> I15 92 |}<——> SBIO,P66 
p14 — Ie 91 |——> SYB3,P57 
D1I5 <>]? 90 |——-> SYB2,P56 
vss ——>|8 89 |}-—-—> SYB1,P55 
WEL,P85 <———} 9 88 |—> SYB0,P54 
MWEH <——] 10 87 }&—— VSS 
WAIT "1 86 |< —— AN7,P47 
/BSTRE <——| 12 85 |< —— AN6,P46 
JRE <——113 84 |< —— AN5,P45 
/AV,/CS3(/CAS3),P84 <———] 14 83 |X—— AN4,P44 
/CS2(/CAS2),P83 <——} 15 MN102L22403 82 }<—— AVDD 
/CS1(/CAS1),P82 <————} 16 81 AVSS 
iCSO <———| 17 80 AN3,P43 
/RAS(/OE) <——} 18 79 }<—— AN2,P42 
VDD ——>} 19 78 |}<———— AN1,P41 


A23,/CASL,P81 <-——| 20 
A22,/EDOE,P80 <——| 21 
A21 <<} 22 


ANO,P40 
76 VDD 
75 |-——> SYA3,P53 


A20 <——| 23 74 |-——> SYA2,P52 
VDD ——>| 24 73 SYA1,P51 
SYSCLK <——] 25 72 |-—> SYAO,P50 
VSS ——>| 26 71 <> TM7IO,SBT2,P65 
Xt——> | 27 70 TM6IO,SBT1,P64 
XO <~——| 28 69 TM5IO,SBT0,P63 
VDD ——>] 29 . 68 |<—— VSS 
OSCI ——>} 30 87 |< —> TMGIO, P62 
osco <——}31 66 |<—> TM2I0,P61 





/BSMOD ——>|] 32 33 34 2 36 3 


65 |<—> /DMAEND1, TMOIO,P60 





PDMnRneoNnTONFT OBMRMORENTHMYA 


LOQFP128-P-181 


AVUERRHUHVeRHUTERAUVEAUIOAL 


~OrFzZOKFTNAMYTN O 


/DMAREQO. 
/DMAACK1,TM11O 
/DMAREQ1,TM4IO. 


8B 
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LJ} MINTO2LP25G / 1256 /LP25Z/ LF 292 /L2oZ/ LP2oD / L200 / LP20A/L29A /L2908 


Hl Type ~ MN102LP25G / L25G / LP25Z / LF25Z / L25Z / LP25D / L25D / LP25A / L25A / L2503 
| LP25Z, L25Z, L2503 : ES (Engineering Sample) available 
Other than the above : under development | 


BROM (x8-bit/x16-bit) §=§=—=——=—=—=_128K (OTP) 128K / 128K (OTP) / 128K (Flash) / 128K / 64K (OTP) /64K/32K (OTP) /32K/External = 
BRAM (x8-bit/x16-bit) = = =——<it~—‘“‘~*~*~C~CCKY SK BKK /BK/BK/BK/2K/2AK/BK 


¢ Timer Counter 6 to 7 Compare Capture A * Timer Counter 6 to7 Compare Capture B 
¢ ATC Transfer finish * External 0 to 4 * Serial ch 0, 1 Transmission ¢ Serial ch 0, 1Reception 
e NMI Pin ¢ A/D Conversion finish 


B Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count) | 
Clock Source ..............6 1/1, 1/128 of System Clock, 1/4 Low Speed Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0 


Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up) 
Clock SOUurCe ...........0. System Clock, 1/4 Low Speed Clock, External Clock, Timer Counter 0 Output 
Interrupt Source ............ Underflow of Timer Counter 1 


Timer Counter 2 to 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 


Clock Source ............0066 System Clock, External Clock, Timer Counter 0 Output, Timer Counter 1, 2 
Output 
Interrupt Source ............ Underflow of Timer Counter 2, 3 


Timer Counter 4, 5 : 8-bit x 1 (Timer Output, Event Count) 


Clock Source .............0+ 1/4 Low Speed Clock, External Clock, Timer Counter 0 Output, Timer Counter 
3, 4 Output 
Interrupt Source ............ Underflow of Timer Counter 4, 5 


Timer Counter 6, 7 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
2-Phase Encoder Input) 
Clock Source ..............0. System Clock, External Clock, Timer Counter 4, 5 Output 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 
Capture B or at Capture, Underflow of Timer Counter 6, 7 


Connectable Timer Counter 0 to 5 
Hf Serial Interface . Serial 0 : 7, 8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source uu... eee 1/16 Timer Counter 2, 1/16 of Timer Counter 3, 1/2 of Timer Counter 2 


Serial 1: 7, 8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/16 Timer Counter 2, 1/16 of Timer Counter 3, 1/2 of Timer Counter 3 


UART x 2 (Joint use with Serial 0, 1) 


I?C mode (Single master system master transmission / reception possible) 





1/0 Ports | 1/0 | ¢ Joint use : 16 (by 8-bit), 8 (by 4-bit), 60 (by-bit) 
WADinputs | S&bitxechwithSh © 
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Electrical Characteristics 
A/D Characteristics 





_ Parameter 


A/D Conversion Relative Error 


A/D Conversion Time 
Analog Input Voltage 


Support Tool 
In-Circuit Emulator PX-ICE102L00 + PX-PRB102L25 








Pin Configuration 

















N = Mm © 
ao MDMDoM 0 oOo +t oO 
pee tt @Ee COOUOS COO 
= er Sse ght ee SERRB88 aees 
= GahbanrmastSesSQZssseeeagss 
| LUPE 
owt On re ODaDaDAeNnre Ont MONere OMAK. HY HY TFTMNN &= 
n~nnneren he © 0 0 0 OO 06 OO oO HO Nn NYDN wY HY HY OH wMoO MY WwW 
PAO/IRQO <——s}© 3K-—> TM2IO,P82 
PA1/IRQ1 <—s| & g jk— > TM1IO,P8t 
PA2/IRQ2 <>] 2\<—> TMOIO,P80 
PA3/IRQ3 <—>| 2 > }e——> A23,WDOUT,AN7,P47 
PA4/IRQ4 <8 2) A22,STOP,AN6,P46 
PA5,ADSEP <> 5 2 1e——> A21,AN5,P45 
/RST ——9 ¢ A20,AN4,P44 
VDD ——» 2 2 vss 
P00,D00,AD00 <i y A19,P43 
P01,D01,AD01 <3} 5 kK Ai8,P42 
P02,D02,AD02 <-—s|9 ek > AI7,P41 
P03,D03,AD03 <—-| 5 MN102L25xx @ K—> A16,P40 
P04,D04,AD04 <1 @ A15,P37 
P05,D05,AD05 <-> 2 5 A14,P36 
P06,D06,AD06 <1 @le—> A13,P35 
P07,D07,AD07 <—s| 5 2 1 —> A12,P34 
vss ——1s % VDD 
P10,D08,AD08 <——| 2 3 A11,P33 
P11,D09,AD09 <—s|¥ Nke-—> A10,P32 
P12,D10,AD10 <—»| 9 5 A09,P31 
P13,D11,AD11 <4 8 \k<-—-> A08,P30 
P14,.D12,AD12 <—»} 5 Q ke——> A07,P27 
P15,D13,AD13 <2 ope A06,P26 
P16,D14,AD14 <—>_3 A05,P25 
P17,D15,AD15 <—>|e O SK—> A04,P24 
ee de Sop Os Me ay ee TS RO eR aoe eR 
RPutToOrnOeoOxeMWaernxnrRraxrnRroanrow 
See ESS OSES ES LLL EO Ge XSRB8 
Seance rast EBERaNR F =.o2 
OE OS ae th ae ae ape te a 
aw J 2 
a = 
= 
aa 
<t 
oO 
ive) 
oO 
MN102L25xx (100-pin version) series development plan 
! 
! 
1 
I 
t 
' 
! 
' 
i} 
ts Ss ya ps ieee ee an 
i) 
t 
© 1 
N 
dp) 1 
=> 
=" 
or 





OK 16K 32K 64K 128K 
ROM Size 
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_ MN1020705 


Mtype ee INTO207050°¢«46©60€@¢—“—i“‘“‘“‘“‘<‘i‘i‘i‘OSOCOC 
ROM (x8-bit) 
MRAM (x8-bit) BB 
E Minimum Instruction Execution Time | With Main Clock operated +«‘167ns(at4.5to5.5V,11.9MHz) 


With Sub-clock operated 62.5ys (at 2.7 to 5.5V, 32kHz) 


i Interrupts *RESET * Overflow of Timer Counter 0 to5 * A/D x2 * Runaway Search x 1 * Drum Servo x 1 


e External x 3/ Key Scan x1 * Serial x3 * Capstan Servo x1 *DMAx2 ¢VSYNC x1 © Remote Control 
Receptionx 1 «Reel FG x2 Synchronous Output x 2 


Hf Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output) 
Clock Source ..........00 1/4, 1/8, 1/16, 1/32 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 0 


Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count) 
Clock Source ...........0 1/8, 1/16, 1/32 of System Clock, Capstan FG 
Interrupt Source ............ Overflow of Timer Counter 1 


Timer Counter 2 : 16-bit x 1 (Timer Output) 
Clock Source uuu... 1/4, 1/8, 1/16, 1/32 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 2 


Timer Counter 3 : 16-bit x 1 (Timer Output, Synchronous Serial Clock Generator) 
Clock Source wu... 1/4, 1/8, 1/16, 1/32 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 3 


Timer Counter 4 : 16-bit x 1 (Timer Output, Serial Index Search) 
Clock Source ............e. 1/4, 1/8, 1/16, 1/32 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 4 


Timer Counter 5 : 47-bit x 1 (Timer Output, Clock Function) 
Clock Source ............... XI Oscillation Clock 
Interrupt Source ............ Overflow of Timer Counter 50, 51, 52 


Freerun Counter 


Bf Serial Interface Serial 0 to 2 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Start Condition function, DMA function) 
Clock Source ou... 1/4, 1/16, 1/32, 1/64 of System Clock, External Clock, 
1/2 of Timer Counter 3 
1/0 Ports ¢ Joint use: 40 Input/Output selectable : 74 (by-bit) * Nch Open-drain : 8 
Input 14} «Joint use : 14 

Bap Inputs 8-bit x 12ch (without S/H) 

ld D/A 13-bit x 1, 12-bit x 1, 6-bit x 2 

i PWM 14-bit x 1ch (Standard Cycle 21.3ys, at 12MHz), 10-bit x 2ch (Standard Cycle 5.3ys, at 12MHz), 
12-bit x 2ch (Standard Cycle 21.3ys, at 12MHz) 

Hicr 25-bit x 1ch, 19-bit x 2ch, 16-bit x 3ch 

Focr 16-bit x 2ch, 40 (Internal : 16) 

El Special Ports Real Time Output, 16 (Synchronous Output with DMA function), 8 (Synchronous output), 2 (Tri-State 
synchronous output), Remote Control Reception 

i Notes Tape Residual Detecting, DMA Controller, Tape Head Dust Detecting, SP/LP Detecting, AFT 
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Package 





Electrical Characteristics 


Support Tool 
In-Circuit Emulator 


EPROM built-in Type 











Pin Configuration 





MN1020705 0 


QFP128-P-1818 


A/D, D/A Characteristics 







Parameter 


A/D-converter differential 
nonlinearity 


D/A-converter differential 
nonlinearity 


A/D Conversion Time 


Supply Current 
















Parameter {symbol} Condition === 


Operating Supply Current | pd At12MHz Operation, No load 
Supply Current at STOP Ipdst Oscillation halt, No load 
Supply Current at RESET lodhl 32kHz Oscillation, No load 











PX-ICE10200 + PX-PRB1020705 


Use MN102P0705FH [ES (Engineering Sample) available] in QFP128-P-1818 Package. 

















io FourToannKronrTea arto Loory 
5 S555586883685 886 Lee e 
6 6553566555558 5$55--8688 
Sees eee eta eee ota et eee ote eae hs ao. 
LEETEIETETT ITIP EI TEELIET TT 
P10 _ TITEL 99 3 9796 <---> P93(OCRO3) 
P11 <2 O 95 |<——> P92(OCRO2) 
P12 <—>13 94|<——> P91(OCRO1) 
P13 <— 14 93 |<——> P90(OCRO0) 
P14 << 15 92|———> VLP 
P15 <—>16 91 |——-> DA1 
P16 <-—>|7 90|-——--> DAO 
P17 <-—>/8 89|<—-— ATFB 
P20 <— >) 9 88 |——> ATFO 
NC ———7; 10 87 NC 
P21 <> 11 86 |<———. BMI 
p22 <— >) 12 85|-——> GCAO 
P23 <— 113 84|———> RPLT 
P24 14 83 |<——. RFI 
P25 <— >} 15 82|<——  AVDD 
p26 <—->| 16 MN1020705 81|<—— AVSS 
p27 <—> 17 80 |-——> ENV 
P30 <——>| 18 . 79|——> DA2 
P31 — 19 78|<—— SLPI 
P32 20 77 |<-—_ VRI 
P33 <->) 21 76 |——> VRO 
P34 <——>| 22 75|<——— SYNC 
NC ——|23 74 NC 
P35 <——>| 24 73|<-—— CFG 
P36 <——>| 25 72|<—— DFG 
P37 <——>| 26 71 |<—— DPG 
(PB1) XI —~>| 27 70|<—— RLS 
(PBO) XO <—— 28 69|<———_ RLT 
vss2 -——>) 29 68 |< P63(ADI1 1) 
Osc] ——>) 30 67 |< P62(ADI10) 
osco <——|31 66 |< P61(ADI09) 
VDD2 ——>} 3233 34 38 ag 37 gq 39 4p 41 go 4 44 4 gg 47 4p 49 59 5! 50 53 54 5 5g 57 5g % 60 8 go 89 ag 65 |< P60(ADI08) 














<> 
< > 
<> 
<8 


NO ry 











SISGVCSSLTVRSISISOST ITS NTS rl eon eraaeTraeser 
BRB S|§5SSs2 SESS \A|\§ 8 S| 22sesessss 

c\QeP2rsS F/B\Slalaisiaiai Qe Z#O500504005 

BIR |R DID |G 10!) H|0 

seyeSse tereerees soa eeeee 

ctcace<a <x + <i & BmHo HH wb ww 

a ale tee aecctaacctaaeg a. ananacn 


QFP128-P-1818 


NC : Nothing connected with pin. 
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1 MN102L230 


E Type MN102L230 
FRom (x8-bit / x16-bit) Maximum 16M in external total 


(Control register, Inbuilt RAM, Character multiplex I/F space, VRAM, DRAM, Reserve Space included) 
RAM (x16-bit) 
Winterupts tema. 


Internal 6 : Timer x 2, A/D x 1, TV peripheral block x 1, Watchdog x 1, NMI x 1 
TV peripheral block internal interrupt : OSD x 4, Serial x 2, I?C x 1, MUSE x 4, Remote Control x 5 


i Timer Counter Timer Counter 10, 11 : 16-bit x 2 (1000-division down counter) 
Clock SOUrCE ....... eee 1/ (1 to 256) of System Clock 
Interrupt Source ............ Underflow of Timer Counter 10, 11 


Watchdog : 17-bit x 1 





Serial Interface Serial 0: 8-bitx 1 (Transmission / Reception of arbitrary bit length, Transfer direction of MSB / LSB 


selectable, Clock Polarity selectable, Start Condition function) 


Clock Source .............0. 625K, 312.5K, 156.3K, 104.2K, 52.1K, 39.1K, 26.0KHz (OSC=at 20MHz) 
I’ x 1: For multi master mode, Bus line (output) has 2 systems 
Clock Source .............00. 89.3K, 78.1K, 62.5K, 52.1K, 44.6K, 39.1K (OSC=at 20MHz) 
MUSE Serial Bus : Responds to arbitrary byte-length transfer, Parity Error, Acknowledge error detection 
function 


Clock Source ...........:...- 156.3K, 104.2K, 78.1K, 52.1K, 39.1K, 26.6KHz 
1/0 Ports | 1/0 AQ | ¢ Joint use : 2 
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MN102L230 0 


Support Tool 
B in-Circuit Emulator PX-ICE102L00 + PX-PRB102L23 


PARTNER-EX1020023 


E Pin Configuration 


SID00 


k _ sip01 
| 
> NVRAS 
+—— avss 
| 
= ROUT 
3 


GOUT 
VREF 


——— SID02 








NORAS <4 159 198557 156 p55 194 5555192 154190 4148p g7 464544 343 142,44 40 439 198 437196 195154 193192 194 Pag! 287 176) a6! 24 499 122 ) eee 
NDCAS <——12 119k NIRQO 
NWEL <——_}3 os N.C. 

NWEH <-----]4 117-—> NC, 
NRE <—|5 116+ —> YS 
NCSO <-. --|6 115/-—> YM 

NC. <7 114--——> NHOUT 
voD 8 1i3ke- -  NHIN 

posci -——>I 9 112| > NVOUT 

DOSCO <—-—+ 10 111}<€- ----- NVIN 
vss ———J11 110k. RMIN 
Doo <——>) 12 109}--~—> CS601 
DO1 <—>) 13 108K-——> P26 
be Saale 107 bas P25 
Dos s—=2 18 106}<——> P24 
bot 6 105}<—> P23 
DOS 17 10a Pag 
Do6 18 Ns 
p07 <-—S| 19 MN102L230 ee 
Dos <—>} 20 fm eal ve 
VDD ~~ 21 100kK-——- ANI 
Dog <>} 22 ape We 
D10 <—>} 23 se ANG 
D1i1 <> 24 << 


97}+-——-. ADVDD 


Di2 aes 25 96+—-—-- ADVSS 
D13 26 
































95}. AN4 
D14 <—->| 27 oe AN5 
D15 <——>| 28 93 ;< AN6 
AQOQ <—_| 29 921———— AN7 
A01 <—— 30 91+-——. VDD 
AO02 <——H 31 90 SDA1 
A03 <—— 32 = SCL1 
A04 <—_ 33 88 SDAO 
A05 <——— 34 87K-—~-> SCLO 
NRST ———>} 35 86|<—> NSBD 
SYSCLK <——~ 36 85«—-> NSBT 
VDD 37 84 MUSID 
OSCI ———> 38 83 MUSIB 
OSCO <——+ 39 82 MUSIK 
VSS —--—— 40 41 a2 44 * ag 47 4g 79 50 1 50 3 54 % 55 57 5g aq 8 Go 8 gq ge ©” 6g © 70 71 7073 74 75 7677 79 79 go 81 vss 
oroaooornwgagonmevrwn0onretconnorantnmnooranvwmnawvwewr orinnvrNnonrnnnrayn 
eeqcoorcr te Ht Doe ees asgyvynv S000 O FOO Fe ew Her Ke ee GONAD 
ttqaqacdccetcseaetcecertrerec Sc tctetroancadtaatcanaaanaaagFass 
526 
aa 
Zz z 


QFP160-P-2828B 


NC : Nothing connected with pin. 


See the next page for peripheral function, Package and electrical characteristics. 
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BAD Inputs 8-bit x 8ch (with S/H) 








BD/A 4-bit x 3ch (Analog R, G, B Output) 
a Special Ports Remote Control Reception, Character multiplex LSI (MN83601 I/F) 
i CRIC Bit map OSD : Packed pixel (4 bit / pixels) method, internal 32 color pallet, 16 colors simultaneously displayed 
per field, horizontal pixel width 512 to 840 pixels (when display covers entire screen within 28 js 
/32 us 
Notes VRAM, DRAM Refresh Controller, Remote control input discriminant circuit built-in 
Package QFP160-P-2828B 





Electrical Characteristics 


A/D Characteristics 





ey 


A/D Conversion Absolute Error 


Full-scale Output Current VREF =1.2, VRIREF=1.2kQ 5 


RL=200Q, VREF=1.2V 
Output Voltage Setting Range RIREF=1.2kO 
NLE 


i = ADVDD=5V, ADVSS=0V 
A/D Conversion Time Pt f = 16MHz 


: : : RL=200Q, VREF=1.2V 
Differential Non-linear Error) DNLE RIREF-1 ko 
REF=1.2V 2 
Channel! Interval Error IFS MAES Cue TNA +3 % 
Error from 3-channel average IFS 


(Ta=25°C, VDD=AVDD=ADVDD=5.0V, VSS=AVSS=ADVSS=0V, fosc=20MHz) 


Non-linear Error RL=200Q, VREF=1.2V, 
RIREF=1.2kQ 
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: 


MN1900/10/20 Series 


The MN1900/10/20 series of program-control type CMOS high-performance 
digital signal processors, and incorporate multipliers, ALU, RAM, serial and 
parallel interfaces, DMA and so on, on a single chip. The MN1900 series 
supports pseudo 24-bit fixed-point arithmetic. The MN1920 series is an 
upwardly compatible version of the MN1900 series and offering complete 24-bit 
implementation for precise arithmetic as well as high speeds. 
Features 
© Digital signal processing 
80 ns to 200 ns execution time -- large (4 k to 16 M word) data RAM 
space 
Parallel processing with extended-word long instructions (MN1900/20) 
© MN1900 series 
Pseudo 24-bit fixed-point arithmetic 
20 x 20 > 32-bit parallel multipliers 
24-bit ALU 
@ MIN1910 series 
16-bit fixed-point arithmetic 
16 x 16 > 32-bit parallel multipliers 
32-bit ALU 
© MN1920 series 
24-bit fixed-point arithmetic 
24 x 24 — 48-bit parallel multipliers DRS Series 
56-bit ALU 
Advanced-function version of the MN1900 series offering upward 
compatibility for instructions 


@ Applications 


oFzle 
(# [Im 








i 








_} MN19041A [High Speed Version] 








Etye ©“ WIN1I9041A[HighSpeed Version) = | 
Datatype j- © Pseudo24-bitFixedPoint = 
Instruction | Instruction ROM (word) 4K (32-bit) 
Data Data RAM1 (word) 258 (16-bit) 
Data RAM2 (word) Internal 512, External 4K (16-bit) 
¢ For external Memory Access Time 30ns 
Wait 1 Wait 20ns (at 100ns Operation) 
RAM Pointer 1 9-bit x 1, Indirect addressing 
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing 
Low Speed Operation 160s (at 3.5 to 5.25V, 32kHz) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 > 32-bit 
function 
Calculation Accuracy ALU = 24-bit 
Barrel Shifter 32 — 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 | 
Max/min Value Set Available 
Package QFP084-P-1818 
In-Circuit Emulator ICE19091A 
Evaluation Chip MN19091A 








Electrical Characteristics 
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Electrical Characteristics 










4.75 
La 
~ 

100 1 


a as 
Supply Voltage Connect all VDD and VSS Pins externall 
siete 


Ossationrewensy | Ff 
rswpoiycuen =f 0 |S 
[Power Consumption [mf 


<= 





(=P) 





(Ta= —20 to +70°C) 


MN19041A [High Speed Version] 


E Pin Configuration 


- © 

- remonr~o wo wt OM 
<x KK RM KK KK XK 
eae2er2t2222aea 
qIatactatedadaeddacdcec 


MODE3 
MODE2 
MODE? 
MODEO 


VDD 
























SCLKO VSS 
SCLK1 ——>| 2 NC 
SINHO ——>] 3 61 |<——>TXD1 
SINH1 ———>| 4 60 |<——> TXDO 
SRDYO <5 59 |<—>DMX15 
SRDY1 <6 58 |<——> DMX14 
RXDO ——>|7 57 |<——>DMX13 
RXD1 ———>|8 56 |<——>DMX12 
SYNC <9 55 |<——>DMX11 
OSCSO 54 |<——>DMX10 
OSCst <== 1 MN19041A [High Speed Version] DMX9 
OSCFO 52 |<——> DMX8 
OSCF1 <—— 13 51 |<——> DMX7 
MEMRDY 50 <> DMX6 
HALT DMX5 
RSTO DMxX4 
RST DMXx3 
RW <——_ 18 DMX2 
AS <<—— 19 | DMXx1 
DS <—— 20 DMX0O 
VSs VDD 


tit 


QFP084-P-1818 


P14——> 
P15 <—> 


NC : Nothing connected with pin. 
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_} MN19091A [High Speed Version] 


a Type IMIN19091A [High Speed Version] 
B Data Type Pseudo 24-bit Fixed Point 


Instruction | Instruction ROM (word) 
Data Data RAM1 (word) 
Data RAM2 (word) 


External 8K (32-bit) 
258 (16-bit) 


Internal 512, External 4K (16-bit) 


Time 30ns 
20ns (at 100ns Operation) 


B instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz) 


160ps (at 3.5 to 5.25V, 32kHz) 


7 Interrupts ¢ RESET * External * Overflow * 1/0 *DMA NMI (For ICE) 


Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level) 


e For external Memory Access 
Wait 1 Wait 
RAM Pointer 1 9-bit x 1, Indirect addressing 
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing 
Low Speed Operation 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA 2ch 


Calculation | Calculation Accuracy MUL 20 x 20 > 32-bit 


function 
Calculation Accuracy ALU 24-bit 


Barrel Shifter 32 — 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 
Max/min Value Set Available 





Package PGA144-C-S15U 





In-Circuit Emulator ICE19091A 





Electrical Characteristics 


Electrical Characteristics 


Supply Voltage 


"Supply Curent | 100 
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Connect all VDD and VSS Pins externally 





(Ta= -20 to +70°C) 


MN19091A [High Speed Version] 


Pin Configuration 


78 80 83 86 87 89 92 93 97 .99 .100 .104.108|Q 


a 


74 .76 79 82 84 88 94 95 .98 .101 .103 .107 .111 
70 .73 .77 81 85 .90 91 .96 .102 .105 .106 .110 .114|N 
.69 109.112 .116 |M 
.66 1143/2115 119.46 
.60 117 .118 .122 |K 


hale, 121 .120 .123 |J 


04 126 .124 .125 


Q FL 


.49 127 .130 .128 


a 


45 132 .131 .129 


41 138 .134 .133 


m 


37 Aw 6141 137 .135 


AS: 18: ald: 9° 3S ad 142. 1SS.136 


oD Oo OU 


22 .16 12 10 7 4 2 .143 .140 





20.17 15 14 11.8 6 3 .144 “+ Wrong Insertion Proof Pin 


> 


1 2-8, @& 6 -6 <F B °S) 10-14, 12. TB. 14 15 ~ 
1 st pin mark on the surface 
(Bottom View) 


PGA144-C-S15U 


ON OomBR wp | 





230 








—1 MN1900402 











W Type MN1900402 aa 
WDataType  Pseudo2dbitfixedPomt = = = 
Instruction |Instruction ROM (word) = 4K (32-bit) | 

Data Data RAM1 (word) 514 (16-bit) 
| Data RAM2 (word) internal 1K, External 4K (16-bit) 
e For external Memory Access Time 30ns 
Wait 1 Wait 20ns (at 100ns Operation) 
RAM Pointer 1 10-bit x 1, Indirect addressing 
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing 
Low Speed Operation 160s (at 3.5 to 5.25V, 32kHz) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 - 32-bit 
function | 
Calculation Accuracy ALU 24-bit 
Barrel Shifter 32 — 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 | 
Max/min Value Set Available 
Package QFP084-P-1818 
In-Circuit Emulator ICE1900402 
Evaluation Chip MN1900003 





Electrical Characteristics 






Electrical Characteristics 






















p 


y 


$5 Connect all VDD and VSS Pins externally a a 


_ ae 
Ossation Fequeney | | ——S~SC~S~—SSYCd 
PMachinecyele | Tye | SSSCS~S~S~ OO —*s 
Swpniycurent | oo | —SSSSSSSS*dSS=«d «| 20] mn 
[Power Consumption | | ——S—~SS«idt 


(Ta=-20 to +70°C) 





<= 
op) 
N 






3 
> 
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SCLKO SiG" 


SCLK1 ———>}| 2 
SINHO ———>] 3 
SINH1 ———>\4 
SRDYO <——5 
SRDY1 <6 
RXDO ———>| 7 
RXD1 ———> | 8 
SYNC <9 


OSCSO 10 


OSCS1:<3 144 


VDD 


> AMX11 
2 |___s AMX10 


OSCFO 


12 


OSCF1<=13 


MEMRDY 
HALT 
RSTO 
RST1 


14 
15 
16 
eg 


RW <—— 18 
AS <——_ 19 
DS <——_ 20 


VSS 





© 
[ee] 


Omnanmnm~ OW STON e- CO 
Be OR OS a BR I 
Saeeaeeeaebekesa 
qiIttettctcrtetce 
ee ee ee ee 

MN1900402 


QFP084-P-1818 


EX1 


EX0 


2 |——> OUTO 


a — TST 


P10 <2 


MODE3 
MODE2 
MODE1 


ise) 


rhe <> 


Pl4 <=> 
Pio > 


MODEO 






VSS 
NC 
ST XDI 
===> 1XD0 
59 |<——_>DMX15 
58 |}<—> DMX 14 
57 |}<—_>DMX13 
56 |<——>DMX12 
55 |<—>DMX11 
54 |<——>DMX10 
DMX9 
52 |<—_> DMX8 
51 <-> DMX7 
50 > DMX6 
DMX5 
DMX4 
DMX3 
DMxX2 
DMX1 
DMX0 
VDD 








MN1900402 0 


Pin Configuration 


NC : Nothing connected with pin. 
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_! MN1900403 








i Type MN1900403 
WDatatype | Pseudo2dbitrxedPomt |. 
Instruction {Instruction ROM (word) 4K (32-bit) | 
Data Data RAM1 (word) 258 (16-bit) 
| Data RAM2 (word) Internal 512 
RAM Pointer 1 9-bit x 1, Indirect addressing 
RAM Pointer 2 12-bit x 6 Indirect, Direct, Cyclic Addressing 
Low Speed Operation 160s (at 3.5 to 5.5V, 32kHz) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 — 32-bit 
function 
Calculation Accuracy ALU = 24-bit 
Barrel Shifter 32 — 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 
Max/min Value Set Available 
Package TQFPO80-P-1212 
In-Circuit Emulator ICE19091A 
Evaluation Chip MN19091A 








Electrical Characteristics 
Electrical Characteristics 


: : 


Supply Curent | 100 
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MN1900403 0 


E Pin Configuration 


SCLKO S71 
SCLK1 2 
SINHO ———>| 3 
SINH1 4 
SRDYO <5 
SRDY1 <———|6 
RXDO ———>|7 
RXD1 ———>| 8 
SYNC <—— 9 
Ooscso ——~>) 10 
OSCFO 11 
MEMRDY ——— > 12 
HALT —— >) 13 
RSTO ——>\ 14 
R/W <—— 15 
AS <— 16 
DS <—“ 17 
PCS ——+>| 18 
PDS ——>| 19 





PR/IW —— >| 2004 a 


VDD 


80 


VSS 


AMX11 


IBE 


AMX10 
AMX9 


AMX8 


AMX7 


AMX6 
AMX5 
AMX4 
AMX3 
AMX2 
AMX1 
AMX0O 
EX1 


MN1900403 


TQFP080-P-1212 


EX0 


P11 <—> 
P12 << >/8 
Pig <—> 
P14 << 3/8 
P15 <—> 


VDD 


OUTO 


MODE3 
MODE2 
MODE1 
VSS 


40 





60 MODEO 
59 TST 

58 |}——> TXD1 
57 |——> TXDO 
56 DMX15 
55 DMX14 
54 DMX13 
53 DMX12 
52 DMX11 
51 DMX10 
50 DMX9 
49 DMX8 
48 DMX7 
47 DMX6 
46 DMX5 
45 DMX4 
44 }—> DMX3 
43 |<-———> DMX2 
42 |K—> DMX1 
41 <——> DMX0 


Connect all VDD externally. 
Connect all VSS externally. 
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_ MN1900003 





i Type MN1900003 
E Data Type Pseudo 24-bit Fixed Point 
Instruction | Instruction ROM (word) — External 64K (32-bit) | 
Data Data RAM1 (word) 514 (16-bit) 
Data RAM2 (word) Internal 2K, External 64K (16-bit) 
| ¢ For external Memory Access Time 30ns 
Wait 1 Wait 20ns (at 100ns Operation) 
RAM Pointer 1 10-bit x 1, Indirect addressing 
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing 
B instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz) | 
| | -Low Speed Operation 160s (at 3.5 to 5.25V, 32kHz) 
ii Interrupts ¢ RESET © External * Overflow * 1/0 *DMA «NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level) 
1/0 Serial Interfaces ~ 1 to 16-bit x 2 
| Parallel Interfaces 16-bit x 1 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 > 32-bit 
function 
Calculation Accuracy ALU 24-bit 
Barrel Shifter 32 —» 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 
| Max/min Value Set Available 
Package PGA144-C-S15U 
In-Circuit Emulator MN1900003 








Electrical Characteristics 
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Electrical Characteristics 





MN1900003 


E Pin Configuration 


78 .80 83 86 87 89 92 93 .97 99 .100 .104 .108|Q 
74 .76 .79 82 84 88 94 95 .98 .101 .103 .107 .111 |P 
70 .73 .77 81 85 .90 91 .96 .102 .105 .106 .110.114)N 
69 109.112 .116|M 
.66 113.115.1719 {L 
.60 .117 .118 .122 |K 


55 121 .120 .123 | J 


.126 .124 .125 


H 
127 .130 .128 |G 
1323131129:F 
138 .134 .133 |E 
a .147 .137 .135 


“- wrong Insertion Proof Pin 


D 
Pas ee Te 142 .139 .136 |C 
2 10) Fs 2  .143 .140 |B 

A 


15 14 11. 6 3 .144 





2 ee eee 
1 st pin mark on the surface 


(Bottom View) 
PGA144-C-S15U 


CON OD OH © P — 


MEMRDY 
HALT 
RSTO 
RST1 
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— MN1900011 


Hype MN1900011 





E Data Type Pseudo 24-bit Fixed Point 
Instruction | Instruction ROM (word) — External 64K (32-bit) 
Data Data RAM1 (word) 1026 (16-bit) 
Data RAM2 (word) Internal 3K, External 64K (16-bit) 
¢ For external Memory Access Time 30ns 
Wait 1 to 7 Wait 20 to 140ns (at 100ns Operation) 
RAM Pointer 1 10-bit x 1, Indirect addressing 
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing 
B instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz) 
Low Speed Operation 160ps (at 3.5 to 5.25V, 32kHz) 
i Interrupts e RESET ¢ External * Overflow 1/0 *DMA * NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level) 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 (I/O port joint use) 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 — 32-bit 
function 
Calculation Accuracy ALU = 24-bit 
Barrel Shifter 32 — 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 
Max/min Value Set Available 
Package PGA181-C-S15U 
In-Circuit Emulator | PARTNER-ET190001 1 








Electrical Characteristics 
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Electrical Characteristics 



















VDD 475 | 5.0 | 5.25 
| VOD Connect all VDD and VSS Pins externally [4.75 | 5.0 | 6.25 | 


con 
[Ossilaion Fequeney | | ———S~S~wS*dS*d;C 
PMachinecyele | Tyo | —S~S~S~S~S OO 
suppiycurent =f wo | SSCS*~S~S~SsSCS*«* CS 
[Power Consumption [ [Si 






(Ta= -20 to +70°C) 


>< Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 


MN1900011 3 


E Pin Configuration 


AO: 


.165 .164 .163 . 


oO ©O OU 


172.171 .170 .169. 


> 


.180 .179 .178 .177. 





Ae 2. Bo Bn OT BG TO AT 12 3 14: 15 


(Bottom View) 
PGA181-C-S15U 


Pin Pin Pin Pin Pin Pin | Pin Pin 
0... Seinen name nme Me licaueantl name Assignment 


VDD 
CLKOUT 
W/R 
AS1 
AS2 
SSYNCO 
SSYNC1 
SRDYO 
SRDY1 
RXDO 
RXD1 
PCS 
PDS 
PR/W 
IBE 
OBF 


PO 
P1 
P2 
P3 


Pin | 


Assignment} . 








_} MN1901012 








EType i i(i‘SO™~™~™~—~—SC N92 s—(i‘“OS™~™~—~— 
EDataType jj. © Pseudo2sbitFixedPoit 
Instruction |Instruction ROM (word) — 10K (32-bit) 
Data Data RAM1 (word) 450 (16-bit) 
Data RAM2 (word) Internal 1792, External 64K (16-bit) 
eFor external Memory AccessTime 19.8ns — 
| Wait 1to 7 Wait 16.6 to 116.2ns (at 83ns Operation) 
Data ROM (word) 3.5K (16-bit) 
e Data ROM is mapped on the Address of RAM 2. 
RAM Pointer 1 10-bit x 1, Indirect addressing 
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing 
RAM Pointer 16-bit x 6, Indirect, Direct, Cyclic Addressing (common with RAM Pointer 2) 
7 Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 (I/O port joint use) 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 > 32-bit 
function 
Calculation Accuracy ALU 24-bit 
Barrel Shifter 32 — 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 
Max/min Value Set Available 
Package QFP100-P-1818 
In-Circuit Emulator PARTNER-ET 190001 1 
Evaluation Chip MN1900011 








Electrical Characteristics 
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Electrical Characteristics 





(Ta= -20 to +70°C) 


* Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 


MN1901012 0 


E Pin Configuration 


























= = 
a ~=SS Ef eaxrewnre9are 2 eg are 
Sg SSSS55522 2222225 2 eee8e 58 
PTTTTPT TPT TP ATER TTT TL LT 
VCOIN TA” 99 97 % 95 4 og 94 99 © 7 % 5 8 55 8 5, 8 79% 77 O75 VDD 
PCOUT ——— 2 74+-—> /OUTO 
AVSS 3 73 <—— /EXx1 
VDD 4 ae /EXO 
SCLKO 5 71 MODE3 
/SINHO 6 70 <———- MODE2 
SRDYO <——} 7 69 K——— MODE1 
RXDO 8 68 <———- MODE0 
RXD1 9 67 DMX15 
TXDO <—--J 10 66 |I<——> DMX14 
TXD1 <—— 11 65 |IX—-> DMX13 
/ACFL 12 64 |<——> DMX12 
CLKTST 13 MN1901012 63 kK—> pmx11 
/SYNC <— 14 62 |<——> DMX10 
OSCFO 15 61 |<—> DMX9 
OSCF1 <———| 16 60 |<——> DMX8 
Vss 17 59 DMX7 
MEMRDY 18 58 |<——> DMX6 
/RSTO —— >} 19 57 DMX5 
OUT! <——_ 20 56 DMx4 
OUT2 <———| 21 55 DMX3 
BMX0 <——| 22 S DMx2 
BMX1 <—— 23 53 DMXx1 
BMX2 <——} 24 - DMXo 
/DS <——— 25 26 28 30 32 34 36 38 40 42 44 46 48 50 51 VSS 
PY a -1< nC Ic OE 1= IEC AEC cE GY” Cc Ys  ”) 
PQSESEURELRRTLRLERE EPL ELS 


QFP100-P-1818 
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1 MIN1901611 








MTye 2 tti(‘isststs—s NING ti ( stst~—‘“‘“‘<‘<i‘its 
Instruction | Instruction ROM (word) 16K (32-bit) 
Data Data RAM1 (word) 514 (16-bit) 
Data RAM2 (word) Internal 2.5K, External 64K (16-bit) 
e For external Memory Access Time 24.5ns 
Wait 1 to 7 Wait 18.1 to 127.3ns (at 90.9ns Operation) 
| RAM Pointer 1 10-bit x 1, Indirect addressing 
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing 
Low Speed Operation 160ys (at 3.5 to 5.5V, 32kHz) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 (I/O port joint use) 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 20 x 20 — 32-bit 
function 
Calculation Accuracy ALU 24-bit 
Barrel Shifter 32 —> 24-bit (-16 to +15 Shift) 
General-use Register 24-bit x 4 
Max/min Value Set Available 
Package QFH128-P-1818, QFP128-P-1818 
In-Circuit Emulator PARTNER-ET190001 1 
Evaluation Chip MN190001 1 








Electrical Characteristics 
Electrical Characteristics 



















VDD ~~ | 
Supply Voltage Connect all VDD and VSS Pins externally 


"Ossiaion Fequeney | | 
rSuppiycurent «foo | 
[Power Consumption [pt [| 


(Ta=-20 to +70°C) 


X Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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MN1901611 0 


Bf Pin Configuration | 


















































5 5 5 -oroe 58 SOs oS 
CE NES eggs so FSSBS,2¢2e8nenase% Se 
vss 1 128 07 OO yoga eta trig oz eas tiga etd O09 M8 07 O05 103 7 1011 99 _ 97 96 |} > AMX15 
AS2 <——|2 O 95 |-> AMX14 
RW <——|3 94|———> AMX13 
AS <——|4 93 |———> AMX12 
Ds <——_|5 92|———> AMX11 
wR <——|6 91|——> AMXx10 
PCS 7 90 |———> AMx9 
PDS 8 g9|———> AMX8 
PR/W 9 gs |———> AMX7 
IBE <——_| 10 87 |——> AMX6 
OBF <——— 11 86 | > AMX5 
PO 12 85 |——> AMX4 
P1 <—113 84|———> AMX3 
p2 <> 14 83 |——> AMX2 
pP3 <—1 15 82 |———> AMX1 
P4 <——> 16 MN1901611 81 |———> AMXO 
P5 << >117 80 VSS 
P6 <— 18 79|——> PDN 
P7 <—— > 19 78 |———> RXSYNC1 
P83 <—— >) 20 77 | > RXSYNCO 
Pg <——>} 21 76 |——> BCLOCK 
P10 <>} 22 75 |<——— CSCNT3 
Pit <8 74|<—— CSCNT2 
P12 <——> 24 73 |\<——— CSCNT1 
P13 << 25 72 |<——  _CSCNTO 
P14 <——>! 26 71|——> MXCS3 
P15 <——>| 27 70|——> MXCS2 
DMXO <——>) 28 69 |-—> MXCS1 
DMx1 <—>) 29 68 |-—-> MXCSO 
DMx2 <>} 30 67|—> ROMCS3 
DMXx3 <——>) 31 66 |———> ROMCS2 
MEE $299. 54 85 ag 87 gg 29 ag: 4 ap 8 a4 9 ag:4? ap. 2950 8! GaP? by © Ge OT cy OF yy 81 ep gy] ROMEST 
NAyTN OR DDWK NYO TFT YOySOInmjOoO~aor na net AJAINIWIKINJOlr1O/oO 
oagngaaad SSS55 cc cc ) 


QFH128-P-1818 / QFP128-P-1818 
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_ MN199001 


Datatype © ‘ObtFxedPont | 
Instruction | Instruction ROM (word) 2K, External 64K (32-bit) 
Data Data RAM1 (word) 96 (16-bit) 
Data RAM2 (word) Internal 64, External 64K (16-bit) 
e For external Memory Access Time 25ns 
Wait 2 Wait 50ns (at 100ns Operation) 
RAM Pointer 1 RAM1, RAM2 joint use 
RAM Pointer 2 16-bit x 7, Indirect, Direct, Cyclic Addressing 
Low Speed Operation — 
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts Max 31 levels in total 
1/0 Serial Interfaces 8/12/16-bit x 2 
Parallel Interfaces 16-bit x 1 (I/0 port joint use) 
Special function Pseudo SRAM Interface 
Calculation | Calculation Accuracy MUL 16x 16 — 32-bit 
function 
Calculation Accuracy ALU 32-bit 
Barrel Shifter 32 —> 32-bit (-16 to +15 Shift) 
General-use Register 32-bit x 2 
Max/min Value Set Available 
Package © QFPHOOP-1818 0000000000000 
BeEvauationChip ©& © MNI9900(00 2.220000 
ENotes = .. AD,D/AConversionbuitin 


W Electrical Characteristics 
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(Ta=25°C) 


MN199001 3 


E Pin Configuration 





SICLK 
SOCLK 
CK625K 
CK625K 
LRCKI 
LRCKO 


EXO 
INT 
OBF 
IBE <—— 22 
P8N16 - 
PHNL 
PR/W 


oe - NI A (ap) (oa) 

a a a 5 OF ele 5 
Ww rr 

e>i>s>szs>ar>r2zs £8 Xb ee eee ie ee 

Saeaezaaengaeatceeraraeroletlooaoaagoaaaaas’s 


——> LNEG 
> LPOS 
——> RNEG 
——> RPOS 
——> OUTO 




















MN199001 








P14<—> 
P2a > 


QFP100-P-1818 


68 |———> AO 


Ait 


VDD 2 
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_I MN1920802A [High Speed Version] 








Iiye = =©)©)Sté<“<i~=C;C 2C }W*~<«*é‘éi;é‘;™S~SMINTSZ08OZATHIGh Speed Versionl —=—SCS~S 
WDatatye 2-bitFxedPomt OO 
Instruction | Instruction ROM (word) 8K (40-bit) 
Data Data RAM1 (word) 514 (24-bit) 
Data RAM2 (word) Internal 2K, External 16M (24-bit) 
e For external Memory Access Time 23ns: 1 Wait 
Wait 1 to 7 Wait 20 to 140ns (at 80ns Operation) 
RAM Pointer 1 | 10-bit x 3, Indirect addressing 
RAM Pointer 2 24-bit x 9, Indirect, Direct, Cyclic Addressing 
Low Speed Operation 125s (at 3.5 to 5.25V, 32kHz) 
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts. 15 levels in total 
1/0 Serial Interfaces 1 to 24-bit x 2 
Parallel Interfaces 24-bit x 1 (1/0 port joint use) 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 24 x 24 — 48-bit 
function 
Calculation Accuracy ALU 56-bit 
Barrel Shifter 56 —> 56-bit (-32 to +31 Shift) 
General-use Register 56-bit x 4 x 2 Bank 
Max/min Value Set Available 
Package QFP124-P-2828 
In-Circuit Emulator ICE1920802 
Evaluation Chip MN1920001 








Electrical Characteristics 





Electrical Characteristics 














FosctaionFreqeney | || A P| 80 
-supny Curent | 100 ao [0 [ma 
foscF=50MHz, Without External Load || 400 | 735 | mw | 


(Ta=-20 to +70°C) 





X Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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IMN1920802A [High Speed Version] 0 


E Pin Configuration 















































wo trn nr Oo Qa |n | |S 2) 
CERSSELeereeseace SSls'e 8 
It] | EE LT 96 «94 eae 
VSS 115 113 111 109 107 105 103 101 99 97 95 93 OUT1 
AMXO 92 OUTO 
AMX1 91 DMX23 
AMX2 90 DMx22 
AMX3 89 DMx21 
AMX4 88 DMX20 
AMX5 87 |<——> _DMX19 
AMX6 86 DMX18 
AMX7 85 DMX17 
AMX8 84 DMX16 
AMX9 83 DMX15 
AMX10 82|<——-> DMX14 
AMX11 81 DMX13 
VSS 80 DMXx12 
AMX12 79 Vss 
AMX13 MN1920802A [High Speed Version] 78 DMX11 
AMX14 77|<——> DMX10 
AMX15 76 DMX9 
AMX16 75 DMX8 
AMX17 74 DMXx7 
AMX18 73 DMX6 
AMX19 72 DMX5 
AMX20 71 DMXx4 
AMX21 70 DMX3 
AMX22 69 DMx2 
AMX23 68 DMx1 
RW <——| 27 67 DMxo 
AS <——| 28 66 VDD 
DS <——_29 65|———> OSCS1 
VDD 30 64 OSCSO 
NC 31 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 63 NC 
TETPTETITEITITTTITI TIT TL 
Ow [re JO IT ISsIh le O KH lolr Or norwneor Orn mMraoran» 
Bblbglabeiee SS sss asSoegggek assesses 
SMe RRs ss == “Fle eees $6 














QFP124-P-2828 


NC : Nothing connected with pin. 
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_J MIN1920001C [High Speed Version] 


a Type MN1920001C [High Speed Version] [ES (Engineering Sample) available] | 
B Data Type 24-bit Fixed Point 
Instruction | Instruction ROM (word) — External 64K (40-bit) 
Data Data RAM1 (word) 514 (24-bit) 
Data RAM2 (word) Internal 2.5K, External 16K (24-bit) 
e For external Memory Access Time 15ns 
Wait 1 to 7 Wait 20 to 140ns (at 80ns Operation) 
RAM Pointer 1 10-bit x 3, Indirect addressing 
RAM Pointer 2 24-bit x 9, Indirect, Direct, Cyclic Addressing 
B instruction Execution Time High Speed Operation 80ns (at 4.75 to 5.25V, 50MHz) 
Low Speed Operation 125s (at 3.5 to 5.25V, 32kHz) 
a Interrupts e RESET © External Pin Interrupt 3 kinds (EXO, EX1, UNMI) * Overflow «1/0 *DMA ¢ NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total (+NMI Interrupt 1 level) 
1/0 Serial Interfaces 1 to 24-bit x 2 
Parallel Interfaces 24-bit x 1 (I/O Pin joint use) 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 24 x 24 — 48-bit 
function 
Calculation Accuracy ALU 56-bit 
Barrel Shifter 56 > 56-bit (-32 to +31 Shift) 
General-use Register 56-bit x 4 x 2 Bank 
Max/min Value Set Available 
i Package QFP208-P-2828 
B in-Circuit Emulator ICE1920001 


Wf Electrical Characteristics 


Electrical Characteristics 





| Supply Voltage VDD Connect all VDD externally 475} 5.0 
Oscillation Frequency 


Supply Current | IDD foscF=50MHz Without External Load 


(Ta=-20 to +70°C) 


* Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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MN1920001C [High Speed Version] 0 


E Pin Configuration 


AMXO 
AMX1 
AMX2 
AMX3 
vss 
AMX4 
AMX5 
AMX6 
AMX7 
AMX8 
AMX9 
AMX10 
AMX11 


MEMRDY 
EXO 

EX1 

NMI 
UNM! 
VOD 


Omoanwonbot OnNr OMAR HONHW TON rT DAWAAOAnMY oO YH TON - Oo ower ON - O 
oO De D> HD 9 DD OO OO IO Oe SS Eg a Se ey Se OT Ot SO ee Oe ee ee 
qavCzzSSsSSESSLSSLSLSZSLSLSSLESLSLSLSSLSSSLSLSLSLHRH#EA LS 2SALS2E2B2°222 22 22° 22535 S2ana 
>SZz2zqgqgqgnganannaanaaAnnAAaAanAnANnAnAnaAaAAnAAaAs Anas aagaaAaAnAaAndnAnaAAnAandnaAaAatet t€teaeaecsoe 


174 172. 170 168 166 164.162 





























—_i 07 “ 177. 175 «#173 «171 «169~=—«O«167)—ss165~—Ss« 163 161 159 157 156 |———> AMI8 
<——| 2 VDD 
<—13 154|-——> AMI? 
<4 153|——> AMI6 
152|——> AMI5 
<——|6 151|——> AMI4 
<—]7 150|—> AMI3 
<—] 8 1491-—> AMI2 
<— 9 148|———> AMI1 
<——| 10 147 |——> AMIO 
—]11 vss 
<— 12 145|-———> AMY9 
<——| 13 144|——> AMY8 
143 |-——> AMY7 
142 |——> AMY6 
141 |-———> AMY5 
140 |-——> AMY4 
139 |-——> AMY3 
138 |-———> AMY2 
137 |——> AMY1 
136 |-—> AMYO 
VDD 
134 |< MODE3 
133 |}<———._ MODE2 
132 |<——— MODE11 


MN1920001C [High Speed Version] 131 |<—— MODEO 























CSV LZISSPTGZRSQES VG RVVE VV SENSO TOO OC BG PQS RRA REESE SASISIZISGHYEBSBILCIE 
Z¥xXM¥IFOUUHANAXXXXOXXXXXXE SCTE TTAS TYE TAANANAGHRNDnA Ofa ag Qa OJeEfrE 
OOOOO/S > OROOOFSFESSESFSSSSLSLEXRRARRKXSTKRKRSTKRKRERKS(S oOo tlala ~Oo X X/ial2 
i) NNN DN oaqagqga O0ooandogz222222 ze 222222 O. FFIO'O 

Oo000 qaagqgqaaa aa qgaaaqagqaa 


QFP208-P-2828 


NC : Nothing connected with pin. 
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J VIN1 921 003A [High Speed Version] 








Etye © ““WIN1921003A [High Speed Version) = 
EDatalype  ©oMbitfxedPomt 
Instruction | Instruction ROM (word) — 10K (40-bit) 
Data Data RAM1 (word) 514 (24-bit) 
Data RAM2 (word) Internal 1K (24-bit), 1K (16-bit), External 16M (24-bit) 
e For external Memory Access Time 10ns: 1 Wait 
| Wait 1to 7 Wait 17.5 to 122.5ns (at 70ns Operation) 
RAM Pointer 1 10-bit x 3, Indirect addressing 
RAM Pointer 2 24-bit x 9, Indirect, Direct, Cyclic Addressing 
Low Speed Operation — 
Multiplex Loop, Multiplex Sub-routine, Interrupts. 15 levels in total (+NMI Interrupt 1 level) 
1/0 Serial Interfaces 1 to 24-bit x 2 
Parallel Interfaces 24-bit x 1 (I/O Port joint use) 
Special function DMA 2ch, 64 multiplication PLL built-in 
Calculation | Calculation Accuracy MUL 24 x 24 — 48-bit 
function . 
Calculation Accuracy ALU 56-bit 
Barrel Shifter 56 — 56-bit (-32 to +31 Shift) 
General-use Register 56-bit x 4 x 2 Bank 
Max/min Value Set Available 
Package QFP144-P-2020 
In-Circuit Emulator ICE1920802 (Used for the limited function) 
Evaluation Chip MN1920001 








Electrical Characteristics 
Electrical Characteristics 
















VDD Connect all VDD externally 4, 

Machine Cycle foscF=892.8kHz (With PLL) | 70 | 

Supply Current , 
sited : 1D Without External Load —_ 

Power Consumption a 


Supply Voltage 


>< Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 


204 






































MN1921003A [High Speed Version] 0 


E Pin Configuration 


























7-7 © 
i WL 
SSUERSLELSL ELSES Seer ers care BEBE BESSY 
iF ae) i 136 134 132 130 ay [I I] I 118 116 114 112 110 
NC 1 143 141 139 137 135 133 131 129 127 125 123 121 119 117 115 113 111 109 108 NC 
Vss 2 O 107 |< DI V1 
AMxOo <——|3 106|<——— DIVO 
AMX1 <——| 4 105 |< BPSS 
AMX2 <——|5 104|<——— PLLSLEEP 
AMX3 <———|6 103 |—> PCOUT 
AMX4 <-——|7 102 AVSS 
AMX5 <———| 8 101 |< VCOIN 
AMxX6 <———| 9 100 AVDD 
AMX7 <——] 10 99 |<. SELECT 1 
AMX8 <———| 11 98 |< SELECTO 
AMX9 <——| 12 97 | CKO 
AMX10 <———| 13 96 |——> VCOOUT 
AMX11 <———| 14 95 VDD 
vss <——] 15 94|———> OUTT 
AMX12 <——| 16 93 |——> OUTO 
AMX13 <———| 17 92 |<——> OMX23 
AMX14 <—| 18 MN1921003A [High Speed Version] 91 |<—> OMX22 
AMX15 <——| 19 90 |}<——> OMX?21 
AMX16 <———] 20 39 |<——> OMX20 
AMX17 <———} 21 88 |<——> OMX19 
AMX18 <———| 22 87 |<—> OMX18 
AMX19 <———} 23 86 |<——> OMX17 
AMX20 <——| 24 85 |<—> OMX16 
AMX21 <———| 25 84 |<——> OMX15 
AMX22 <———| 26 83 |\<——> OMX14 
AMX23 <———| 27 82 |<——> OMX13 
R/W <——| 28 81 |<——> OMX12 
AS <——| 29 80 Vss 
Ds <——| 30 79 |<—> OMX11 
vob ———] 31 78 |\<——> OMX10 
NG ———| 32 77 |<——> OMX9 
vss ———] 33 76 |<——> OMX8 
RSTO ——>| 34 75 |< > OMX7 
RST1 ——>! 35 74|<——> OMX6 
seas 837 38 40 * 42 #3 44 38 46 ne 48 ae 50 =) 52 ne 54 a 56 mi. 58 oP 60 8] 62 63 64 e9 66 G7 68 6a 70 “4 72 le me 
FlOlIrIJria >; OO FrsO;rreornor Wh orjoornmnraonoraaortnnst 
i DAM HlD oO W SSS5 ome) 


QFP144-P-2020 


NC : Nothing connected with pin. 
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_} MN1920811 











A Type | MN1920811 
EDataType j-  (@bitFixedPomt 

Instruction {Instruction ROM (word) — 8K (32-bit) 
Data Data RAM1 (word) 2K (16-bit), Data ROM: 2.5K (16-bit) 

Data RAM2 (word) 512 (16-bit) 

RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 

RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 

Low Speed Operation — 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1/0 Serial Interfaces 1 to 16-bit x 2 

Parallel Interfaces 16-bit x 1 

Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 16 x 16 > 32-bit 
function 

Calculation Accuracy ALU 17-bit 

Barrel Shifter 32 — 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 8 

Max/min Value Set Available 
Package LOFP128-P-1818 
In-Circuit Emulator ~ 1CE1920811 
Evaluation Chip MN1920811 
Notes Double Speed MAC (16 x 16 — 32, 32440 — 40), Low Power Consumption 








Electrical Characteristics 
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Electrical Characteristics 










Pf SCSd a fav [a |v 
Machine cycle | Toe | 
At execution of VSELP, Without External Load | | 90 | 195 | mw | 


(Ta=—20 to +70°C) 


+ 





MN1920811 3 


E Pin Configuration 


DMI3 
DMI2 
VDD4 


w+ 
— 
=: 
aoa 


DMI31 
DMI30 
DMI29 
DMI28 
DMI27 
DMI26 
DMI25 
DMI24 
DM123 
DMI22 
= —_ DMI21 
DMI113 
DMI12 











<—— DM120 
3\<—— DMI114 
<— DMI110 























Voo1 117 eas tag aad 109 107 P1058 O403 7 1011 99 i 9796 |<—_——- DMI 1 
NC 95 |< DMI0 
NC 94|——> AMI14 
NC 93|-——> AMI13 
NC g2|———> AM112 
NC 91|——> AMI11 
NC 90|-> AM110 
NC 89 |——> AMI9 
NC 88 |——> AMI8 
NC 87|——> AMI7 
NC 86 |———> AMI6 
NC 85|-—-> AMI5 
NC 84|——> AMI14 
NC 83|-——> AMI3 
NC 82|———> AMI2 
NC MN1920811 81 VSs3 

vssi 80|———> AMI1 
NC 79 |——> AMI0 
NC 78 \<———> P15 

SCLKO 77 \<——> P14 
SCLK1 76 |\<—> P13 
SINHO 75 |\<——> P12 
SINH1 74|<——> P11 
SRDYO 73|<——> P10 
SRDY1 72 |<——> P9 

RXDO 26 71\<-—> Ps 

RXD1 27 70 |<——> P7 

RST 28 69 |<—> P6 

STOP 29 68 |<——> P5 
EX 30 67\<——-> P4 
NC ——}31 66 |<——> P3 





OSCF ——>! 3233 34 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 _, 65 VDD3 


36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 


YNRIQQOOROOOOOOOVOOOOVNOOBS[S|-|WBQSreoTNDOTN 
agSee222e22oeeoeo3oo sags sagaieeas 
> ole = Fiaja'  FrFOOOQO 

a2) 2S22e2 


LOFP128-P-1818 


NC : Nothing connected with pin. 
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_} MN1920813 











i Type MN1920813 
Datatype | ‘@bitFxedPont = = 
Instruction | Instruction ROM (word) — 8K (32-bit) 
Data Data RAM1 (word) 2K (16-bit) Data ROM: 2.5K (16-bit) 
Data RAM2 (word) 512 (16-bit) 
RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 
RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 
Low Speed Operation —_ 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 
1/0 Serial Interfaces 1 to.16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 16 x 16 — 32-bit 
function 
Calculation Accuracy ALU 17-bit 
Barrel Shifter 32 — 17-bit (-32 to +31 Shift) 
General-use Register 16-bit x 8 
Max/min Value Set Available 
Package TQFP100-P-1414 
In-Circuit Emulator ICE1920811 
Evaluation Chip MN1920811 
Notes Double Speed MAC (16 x 16 > 32, 32+40 — 40), Low Power Consumption 








Electrical Characteristics 


Electrical Characteristics 


Tcyc 






ae VDD=3.5 to 3.9V 4 

Oscillation Frequency foscf 

VDD=4.5 to 5.5V 

VDD=3.5 to 3.9V, 21.739MHz 
Machine Cycle 
VDD=4.5 to 5.5V, 29.4MHz 

Supply Current | IDD foscr=21.504MHz 
Power Consumption At | Wi 
Supply Current | 1DD | foscF=28.57MHz 
Power Consumption Without External Load | | 200 | 440 | mW 


(Ta= -20 to +70°C) 
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MN1920813 4 


E Pin Configuration 


Onr omwmereuon wt MON (om) 

bed et eet ee Sy home Se Set SS St 
2 fs es eee Stes e2zea a = ae2s22822220 
qaAanaananananaan.> a) Qaqaaag anaa> 


= 
a 


2 
= 
fa 





















VDD1 DMIO 
DMI24 RST 
DM125 STOP 
DMI26 EX 
DM127 MODE3 
DMI28 MODE2 
DMI29 Oscs 
DMI30 MODE1 
DMI31 OSCF 
AMIO <—— MODEO 
AMI1 <—— P15 
AMI2 <—-—— P14 
Vsst MN1920813 VSs3 
AMI3 <—— P13 
AMI4 <—— p12 
AMI5 <—— P14 
AMI6 <——— P10 
AMI7 <——_ PQ 
AMI8 <—— P38 
AMI9 p7 
AMI10 <——J 21 P6 
AMI11 <————J 22 P5 
AMI12 P4 
AMI13 <——| 24 P3 
AMI14 <—— 25 26 VDD3 





a 























NC 


SCLKO 
SCLK1 


NC 
NC 
SINHO 


SINH1 ———> 
RxXDO ——> 


36 
fa 
x 
cc 


TQFP100- 


VSs2 


VDD2 
SRDY1 <——— 





SYNCO <——— 
SRDYO <——— 





-1414 


a) 


NC : Nothing connected with pin. 
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_] MN1921814 © 











EDatatype = t—<“i;t*t*s*s~*~C””: S$ RM POE 
Instruction | Instruction ROM (word) 8K (32-bit) 
Data Data RAM1 (word) 2.75K (16-bit), Data ROM: 2.5K (16-bit) 
Data RAM2 (word) 512 (16-bit) 
RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 
RAM Pointer 2 -9-bit x 6, Indirect, Initial Value Pointer increment 
Bf instruction Execution Time High Speed Operation -92ns (at 3.5 to 3.9V, 21.739MHz), 68ns (at 4.5 to 5.5V, 29.4MHz) 
Low Speed Operation — | 
i Interrupts ¢ RESET » External * Overflow * 1/0 *DMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA Och 
Calculation | Calculation Accuracy MUL 16x 16 > 32-bit 
function 
Calculation Accuracy ALU = 17-bit 
Barrel Shifter 32 — 17-bit (-32 to +31 Shift) 
General-use Register 16-bit x 8 
Max/min Value Set Available 
Package TQFP100-P-1414 
in-Circuit Emulator ICE1920811 
Evaluation Chip MN1920811 
Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption 








Electrical Characteristics 
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Electrical Characteristics 


VDD=3.5 to 3.9V 
Oscillation Frequency foscF 
VDD=4.5 to 5.5V 
VDD=3.5 to 3.9V, 21.739MHz 
Machine Cycle 


VDD 
Tcyc 
VDD=4.5 to 5.5V, 29.4MHz 
foscf=21.504MHz 
At execution of VSELP, Without External Load 
| Supply Current =f DD foscr=28.57MHz 
Without External Load 





MN1921814 0 


E Pin Configuration 


MOnNr aondarnrewowonX +t ON (o>) 

NNN NT rT rrr Troe ge "= om on +t-OnN ~~ 
os Is i Re ce a? Loe) Sets SS St et OG 
=ee2e2zS25B225225222 0 = ee_eiakzst222a 
qoOnaanngaaanagnganaaane> a) qaaaago qagqgna> 


<< DMI11 
<< DmI9 















Vpp1 DMIO 
DM 124 2 RST 
DMI25 3 STOP 
DMI26 4 EX 
DM 127 5 MODE3 
DM128 6 MODE2 
DM 129 7) OSCS 
DMI30 8 MODE1 
DMI31 9 OSCF 

AMIO 10 MODEO 

AMI1 <———| 11 P15 

AMI2 <———} 12 P14 

vssi1 MN1921814 VSs3 

AMI3 <——] 14 P13 

AMI4 <——-| 15 P12 

AMI5 <———_| 16 P11 

AMI6 <———| 17 P10 

AMI7 <——_| 18 Pg 

AMI8 <—-—| 19 P8 

AMI9 P7 
AMI10 <-——— 21 P6 
AMI11 <——_| 22 P5 
AMI12 P4 
AMI13 <——_| 24 P3 
AM114 <———} 25 26 VDD3 























RXDO ——> 


Vss2 


SRDY1 <——— 


VDD2 


SRDYO <——— 


SCLK1 
SINHO 











TQFP100-P-1414 


NC : Nothing connected with pin. 
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_} MIN1921816 


BTye 8 }© 22) "WINI921816— i ( tststi‘“‘:SOSCSCS™S 
EDataType © ©. ‘@bitFixedPoint 2.2.2.0 
Instruction | Instruction ROM (word) = 18K (32-bit) 
Data Data RAM1 (word) 2.75K (16-bit) Data ROM: 2.5K (16-bit) 
Data RAM2 (word) 512 (16-bit) 
RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 
| RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 
Low Speed Operation — 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
Special function DMA 2ch © 
Calculation | Calculation Accuracy MUL 16 x 16 — 32-bit 
function 
Calculation Accuracy ALU 17-bit 
Barrel Shifter 32 —> 17-bit (-32 to +31 Shift) 
General-use Register 16-bit x 8 
Max/min Value Set Available 
MPackage © TQFPYOO-P-14140000000000 
WEvaluationChip © | MNiI92080 2... 


Wf Electrical Characteristics 
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Electrical Characteristics 





Oscillation Frequency foscF VDD=2.7t033V. | 4 | (21.739) MHz 
Machine Cycle Teyc | VDD=2.7 to 3.3V, 21.739MHz he wal 


Supply Current cE foscr=21.504MHz | |133) 30° 
At execution of VSELP, 
Power Consumption Without External Load || 40 | 100 | mw 


(Ta= -20 to +70°C) 


MN1921816 0 


B Pin Configuration 


DM 123 
DM 122 
DMI21 
DM120 
DM119 
DM118 
DM1I17 
DM116 
DMI15 
DM114 
DM113 
DMI12 
Vss4 
<< DMI11 
DM110 
DMI17 
DMI6 
DMI5 
DM1I4 
DMI3 
DMI2 
DMI1 
VDD4 















VpD1 4 DMIO 
DMI24 2 RST 
DMI25 3 STOP 
DMI26 4 EX 
DMI27 5 MODE3 
DM128 6 MODE2 
DMI29 7 OSCS 
DMI30 8 MODE1 
DMI31 9 OSCF 

AMIO <——_ MODEO 

AMI1 <——_| 11 P15 

MI2 <—— 

Ves | MN1921816 a 

AMI3 <——_] 14 P13 

AMI4 <—_| 15 P12 

AMI5 <——_| 16 P41 

AMI6 <—_ 17 P10 

AMI7 <——_} 18 P9 

AMI8 <——} 19 P8 

AMI9 P7 
AMI10 <=) P6 
AMI11 <—— 22 P5 
AMI12 P4 
AMI13 <——| 24 P3 
AMI14 <—_| 25 26 VDD3 























NC 
NC 


VDb2 
SYNCO 
NC 
SCLKO 
SCLK1 
SINHO 
RXDO ———> 
VSSs2 


SINH1 ——> 
SRDYO <—— 











TQFP100-P-1414 


NC : Nothing connected with pin. 


263 


_} MN1932801 














a Type MN1932801 
E Data Type 16-bit Fixed Point | 
Instruction | Instruction ROM (word) = 28K (24-bit) 
Data Data RAM (word) 6K (16-bit), Data ROM: 30K (16-bit) 
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing 
¢ Bit Reverse 
B instruction Execution Time High Speed Operation 27ns (at 2.7 to 3.3V), 25ns (at 3.0 to 3.6V) 
Low Speed Operation — 
Gi Interrupts *RESET ¢External *Overflow °1/0 *DMA «Timer 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
General-use Output 16-bit 
General-use Input 4-bit 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 16x 16 — 32-bit 
function 
Calculation Accuracy ALU 16-bit 
Barrel Shifter 40 —» 17-bit (-32 to +31 Shift) 
General-use Register 16-bit x 4 
Max/min Value Set Available 
Package TQFP100-P-1414 
In-Circuit Emulator ICE1932801 
Evaluation Chip MN1932801 
Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption 





Electrical Characteristics 
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Electrical Characteristics 


VDD=3. 6V 
Input Clock Frequency* fF DD=3.0 to 3.6 
VDD=2.7 to 3.3V 


; VDD=3.0 to 3.6V 
Machine Cycle tcyc 
VDD=2.7 to 3.3V 
Supply Current | IDD tcyc=30.0ns 
Power Consumption Without External Load 
(Ta= —20 to +70°C) 


*N: PLL multiplication factor 





MIN1932801 3 


B Pin Configuration 


VSS 
DMDEO 
DMDE1 


DMDE3 
DMDE4 
DMDE5 
DMDE6 
DMDE7 
DMDE8 
DMDE9 
DMDE10 
VDD 
DMDE11 
DMDE12 
DMDE13 
DMDE14 
DMDE15 


P15 


AMD6 


P14 
P13 
P12 
P11 


AMD7 


AMD8 


AMD9 


VDD 
AMD10 
AMD11 


P10 
PQ 


P8 


AMD12 


VDD 
P7 


AMD13 

















AMD14 


Ly 
ooaonnoak > aaa 


LU 
a 
mt 
oO 


——> POBF 





VDD 

49 |——-> SRDY1 
48 |——-> SRDYO 
47 | /SINH1 
46 |<———_ /SINHO 
45 << SCLK1 
44 }<———_ SCLKO 
43 |K———— RXD1 
42 <——_ RXD0 
41 }-——> TXD1 
40 |\——-> TXD0 
39.(<> = VSS 

38 }<——_ GI1 

37 |K—— GI0 

36 --——> TOUT 
35 }<———- TCLK 
MODE3 
33 }k—— MODE2 
32 |<——_ MODE 1 
31 }<——_ MODE0 
30 |< /RST 
29 1<--— /STOP 
28 |}———> OSCF1 
27 |< OSCFO 


MN1932801 


on x AARQnaAaZzZrEHNAARL 
~ PRZOOM SSRESBABR 
QO>S8& Sw 25>50053500 
= : ner OOS nN” 
< ed La a. OO 
i 
o. 


TQFP100-P-1414 
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_ MN1933211 











i Type IN1933211 
B Data Type 16-bit Fixed Point 
Hinstruction Instruction ROM (word) 32k (24-bit) | 
Data Data RAM (word) 6K + 32 (16-bit) Data ROM: 30K (16-bit) 
RAM Pointer | 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing 
e Bit Reverse 
B instruction Execution Time High Speed Operation 21.7ns (at 2.7 to 3.3V), 20ns (at 3.0 to 3.6V) 
Low Speed Operation — 
i Interrupts eRESET ¢External * Overflow °1/0 *DMA Timer 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 
0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
General-use Output 16-bit 
General-use Input 4-bit 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 16 x 16 — 32-bit 
function 
Calculation Accuracy ALU 16-bit 
Barrel Shifter 40 + 17-bit (-32 to +31 Shift) 
General-use Register 16-bit x 4 
Max/min Value Set Available 
Package TQFP100-P-1212, TQFP100-P-1414 
In-Circuit Emulator ICE1933211 
Evaluation Chip MN1933211 
Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption 








Electrical Characteristics 
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Electrical Characteristics 





VDD=3.0 to 3.5V 
VDD=2.7 to 3.3V 
VDD = 3.0V 


VDD 2 2.7V 


VDD=2.7 to 3.3V, tcyc=21./7ns 
VDD=3.0 to 3.6V, tcyc=20ns 
“1: PLL multiplication factor 
*2 Values given are for machine cycle of 27ns at PSI-CELP voice coding execution 


(Ta=-20 to +70°C) 


MN1933211 0 


E Pin Configuration 


VSS 
DMDEO 
DMDE1 
DMDE2 
DMDE3 
DMDE4 
DMDE5 
DMDE6 
DMDE7 
DMDE8 
DMDEQ 

DMDE10 

VDD 

DMDE11 
DMDE12 
DMDE13 
DMDE14 
DMDE15 


P15 

















AMD6 


P14 
P13 
P12 
P11 


AMD7 


AMD8 


AMD 9 


FQ 
PQ 
P8 
VDD 
P7 
P6 
PS 
P4 
P3 
P2 
El 
PO 
VSS 


MN1933211 


8 
2 
Q 
= 
< 


SEESEEZSEESHS3 
Qa Q qs =Q~x*y2s 
7~SSS555 a > 
<< <x <x nan 
= 
oO 


AMD14 <-—— 


TQFP100-P-1212 / TQFP100-P-1414 


Li 
an 
O 
a 


AVDD 
VCOIN 
PCOUT 


/PIBE 
/PRE 


/PWE 
/PCS 


AVSS 


VDD 
OSCSO 
OSCS1 





VDD 
49 |_—> SRDY1 
48 |—> SRDYO 
47 |< ——— /SINH1 
46 |< —— _ /SJNHO 
45 |<——-. SCLK1 
44 |<——. SCLKO 
43 |< —— RXD1 
42 |< —— RXDO 
41 |}——> TXD1 
40 |——-> TXD0 
39 |< VSS 

38 |< —— Gi 

37 |e —_ G10 

36 |}——> TOUT 
35 |e——— TCLK 
MODE3 
33 |<——— MODE2 
32 |< — MODE1 
31 |<——— MODEO 
30 |< ——-_ /RST 
29 |< /STOP 
28 |—> OSCF1 
27 |——. OSCF0 
26 |e —— VSS 


26/ 


—) MN1931712 


i Type MN1931712 
E Data Type 16-bit Fixed Point 
instruction Instruction ROM (word) = 17K (24-bit) 
Data Data RAM (word) 3.5K (16-bit) Data ROM: 5K (16-bit) 
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing 
e Bit Reverse 
H instruction Execution Time High Speed Operation 20ns (at 3.0 to 3.6V, 100MHz) 
Low Speed Operation — 
a Interrupts eRESET ¢External * Overflow °1/0 *DMA ® Timer 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 
1/0 Serial Interfaces 1 to 16-bit x 2 
Parallel Interfaces 16-bit x 1 
General-use Output 16-bit 
General-use Input 4-bit 
Special function DMA 2ch 
Calculation | Calculation Accuracy MUL 16 x 16 — 32-bit 
function | 
Calculation Accuracy ALU 16-bit 
Barrel Shifter 40 — 17-bit (-32 to +31 Shift) 
General-use Register 16-bit x 4 
Max/min Value Set Available 
a Package QFP100-P-1818B 
8 in-Circuit Emulator ICE1933211 
Bf Evaluation Chip MN193321 1 
if Notes Double Speed MAC (16 x 16 —> 32, 32+40 — 40), Low Power Consumption 


PCM-CODEC I/F, ADPCM I/F, Flash Memory !/F 


Wf Electrical Characteristics | 
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Electrical Characteristics 





Supply Voltage Jvo fo ———«SF 3.0 | 33 | 
Input Clock Frequency*' VDD=3.0 to 3.6V 72/N 


Machine Cycle VDD > 3.0V 
Supply Current 1 IDD1 VDD=3.3V, tcyc=20ns 


Without External Load, 
Power Consumption 1 Double-speed MAC 10% or less 


(Ta= -20 to +70°C) 
“1 N: PLL multiplication factor 
*2 Values when using ADPCM at Ta=25°C, echo cancellation, DTMF 


MN1931712 0 


E Pin Configuration 


LL 
wm WwW 
nt onro Qa nQmnre & 
See RK KH OO Oe OOS Ne OD Ole FF 
OooaoadaiaonaaranoaoanaannadcpaeaadtkftEE 


=== GOl 
———-> PRACK 


69 68 67 66 65 64 63 62 61 60 59 58 














vss VDD 
/ACDWN——> > ADPCMOUT 
/PMUTE ——-> ——> BCLOCK 

GO2<——. ——— HWYSYNC 

GO3 <-—__ <—— ADPCMIN 

GO4 <____ <—— EXCLK 

GO5 <—__ <—_— EXSHCLK 

GO6 <—_— <—_—_ MEMMODE 

GO7 <—— <—— RXDo 

GO8 <—— ——> TXD1 

Go9 <—_— ——>TXD0 

GO10<—_—— Vss 

VDD MN1931712 <——_ GH 
RXSYNC1<——_ <— Glo 
RXSYNC2 <—— <—_—— PSACK 
RXSYNC3<—— <—_—— LMUTE 
RXSYNC4 <——, MODE3 
RXSYNC5 <——— i<_—-MODE2 
RXSYNC6<——— <—_— MODE1 
/MEMCE0 <—— <——— MODE0 
/MEMCE1 <—— <—_— /RST 
/DTMFCS ——> <—— /ACFL 
HWYCLK ——> ———> /FRSYNC 

/SBFSYNC <—— <——— PLLSLEEP 
VSS VDD 











SOOSb eS SSO son Bess assess SSBEL 
See ek Seees xO>-s <2 >s5 003 700 
SELGziaaaE* = 255° <88<" 32 
S LLI 
SSsstsSs52 5 #225~ ™ 


TQFP100-P-1212 / TQFP100-P-1414 
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SP 
SERIES 


MN1940 Series 


The MN1940 Series includes program-controlled CMOS high-performance 
digital signal processors with optimum architecture for audio signal processing. 


A multiplier, ALU, RAM, audio serial interface, and program RAM are integrated 
into a single chip. 


Features 
© Audio Signal Processing Architecture 
80 ns maximum execution speed. 
Direct coupling to digital delay DRAM available. 
Program loading to instruction RAM. 
Setting of filter coefficient and digital delay time. 
© High-accuracy Operation Functions 
24 x 16 — 40-bit multiplier 44-bit ALU 
© Audio Serial Interface 
Input: 2 ports (2 channels/port) 
Output: 3 ports (2 channels/port) ; 
I2S/CD format switching for individual ports ASP Series 
Full 16/24 bit switching 
@ Applications 


AEA Oo 





<a MIN19411 


EType a MIN19411 So 
Data Type 24-bit Fixed Point 
Instruction | Instruction ROM (word) : 192 (32-bit, On-chip RAM) 
Data Data RAM1 (word) 128 (16-bit) 
Data RAM2 (word) Internal 128 (24-bit) / External 256K or 1M DRAM x 1 to 2 pieces 
| | ¢ For external Memory Access Time 80ns (fc.x=25MHz) 
RAM Pointer 1 7-bit x 1 
RAM Pointer 2 | 7-bit x 1 (Internal) 1 (External), Cyclic Addressing 
| - | ~ Low Speed Operation 
Multiplex Loop, Multiplex Sub-routine 2 levels in total 
1/0 Serial Interfaces —-16/24-bit (L, R) input x 2, output x 3 
‘Special function Direct connection of DRAM for Digital Delay is available, |2C Interface built-in 
Calculation | Calculation Accuracy MUL | 2A x 16 > 40-bit 
function =| | eon 
Calculation Accuracy ALU 44 
Barrel Shifter = 40 — 40-bit /-4, 0, +1, +4 Shift 
Max/min Value Set Available 


S Electrical Characteristics , | 
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Electrical Characteristics 





Supply Curent | 100 
[Power Consumption | Po 


MN19411 0 


E Pin Configuration 


SCKO1 
[NC] 
VDD 
VDD 
[NC] 
[NC] 
WSI2 
SDI2 
[NC] 
[NC] 
WwsIt 
SDI1 


N 
rm 
x 
O 
” 











SDO2 4948 |< ——CE 
WSO2 <——>| 2 47 |——- ADDR1 
SCKO2 ———>| 3 46 |———- ADDRO 
[NC] VDD 
SDO3 <——_}5 VDD 
WSO3 — >) 6 43 |——>SCL 
3GKO3 =——'7 42 |<—>SDA 
[NC] 41 |< TESTO 





MN19411 40 |< ——RESET 











VSS 
VSS 39 |<———- SYNC 
[NC] SYNCSEL 
CAS <— 12 37 |X —— TEST1 
OE <—— 13 36 |——> SLKO 
AS <4 35: CLKI 
A S15 DO 


QFP064-P-1818 


NC : Nothing connected with pin. 
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_} MIN19412A 





MTye © SSS WINIQ4N2R0¢£ =  ©|©—C 
Data Type 24-bit Fixed Point 
E instruction | Instruction ROM (word) 512 (32-bit, On-chip RAM) 
Data Data RAM1 (word) 256 (16-bit) 
Data RAM2 (word) Internal 256 (24-bit) / External 256K or 1M DRAM x 1 to 2 pieces, 256K SRAM x 1 to 2 pieces 
¢ For external Memory Access Time DRAM 80ns, SRAM 100ns (fosc=40MHz) 
RAM Pointer 1 8-bit x 2 
RAM Pointer 2 8-bit x 2 (Internal), 2 (External), Cyclic Addressing 
Low Speed Operation — 
Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total 
1/0 Serial Interfaces 16/24-bit (L, R) input x 2, output x 3 
Parallel Interfaces 8-bit x 1 
Special function Direct connection to DRAM, SRAM for Digital Delay is available, I2C Interface built-in 
Calculation | Calculation Accuracy MUL 24x 16 — 40-bit 
function 
Calculation Accuracy ALU 44 
Barrel Shifter 40 — 40-bit / 0, +1, +4 Shift, -32 to +31 Shift 
Max/min Value Set Available 
Package | QFP084-P-1818 
In-Circuit Emulator Evaluation Board 








Electrical Characteristics 
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Electrical Characteristics 


VDD fosc=4 to 40MH 
Supply Voltage vod | bsesy eae : 
Connect respectively al VDD and VSS terminals externally 


4 
yop 
[Supply Current =| 1D | feur=d0MHz, Ta=25°C | 
[Power Consumption | Po 





MN19412A 0 


E Pin Configuration : 


[NC] 
SOEN2 ——> 
SCKO2 ——> 





SDO2 
SOEN1 
SCKO1 
[NC] 
SCKI2 
WSI2 
SDI2 
TRANS 
IICSEL 





WSO2 
WSO1 
a |——-> SDO1 
VDD 
VDD 
SCKI1 
[NC] 
WSI1 
SDI1 
@ |___ MATCH 
SCL 
SDA 











o>) 
top) 


82 76 


71 


oO) 
NI 
[op) 
a 


4 
fi 83 
2 
3 


SD03 << 4 


WSO3 
SCKO3 
SOEN3 

VSS 
VSS 





5 


6 
7 
8 
S) 


CAS <—— 10 
OE <— 11 
Ala 142 
A13 <<—— 13 
A1i2<——_ 
A111 <--—— 
A10 <——— 
AS 
A8 <—_ 
A7 << 
A6 <<—— 
[NC] 








MN19412A 








QFP084-P-1818 


63 |< _—— CE 

62 |< —_—— ADDR1 
61 /<——— ADDRO 
60 VDD 
59 VDD 
58 | > CLKO 
57 |I<—__—-CLKI 
56 |<——-TESTO 
55 |< RESET 
54 j<———_INT1 
53 INTO 
52 |< —_— TEST1 
51 j<--—_ SYNC 
50 [NC] 
49 PO 

48 P1 

47 P2 

46 P3 

45 P4 

44 P5 

P6 











NC : Nothing connected with pin. 
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_! MN19413 





A Type MN19413 , 
E Data Type 24-bit Fixed Point 
Instruction | Instruction ROM (word) 512 (32-bit, On-chip RAM) 
Data Data RAM1 (word) 256 (16-bit) 
Data RAM2 (word) Internal 256 (24-bit) / External 256K or 1M or 4M DRAM x 1 to 2 pieces, 256K or 1M SRAM x 1 to 2 
| pieces 
For external Memory Access Time DRAM 80ns, SRAM 100ns (fosc=20MHz) 
RAM Pointer 1 8-bit x 2 | 
RAM Pointer 2 8-bit x 2 (Internal), 2 (External), Cyclic Addressing 
B instruction Execution Time High Speed Operation 50ns (at 4.75 to 5.25V, 20MHz) 
Low Speed Operation — 
E Interrupts | eRESET INTO Interrupts »* INT1 Interrupts 
Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total 
1/0 Serial Interfaces 16/24-bit (L, R) input x 1, output x 2 
Parallel Interfaces 4-bit x 1 
Special function Direct connection to DRAM, SRAM for Digital Delay is available, |2C Interface built-in 
Calculation | Calculation Accuracy MUL 24x 16 — 40-bit 
function : 
Calculation Accuracy ALU 44 
Barrel Shifter 40 — 40-bit / 0, +1, +4 Shift, -32 to +31 Shift 
Max/min Value Set Available 
Package QFP100-P-1818 
In-Circuit Emulator . Evaluation Board 








Electrical Characteristics 
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Electrical Characteristics 





Supply Voltage fosc=2 to 20MHz 
VSS | Connect respectively all VDD and VSS terminals externally 


Oscillation Frequency 
Power Consumption | Po (| 


MN19413 3 


Pin Configuration 


Qd10d ——> 
IM19 
relay, 

OQODA <—— 
{OOA ——> 
00d <——_ 
xX9OINN <— 
SSA 
914Z << 














YASYA 
YNIV 
[ON] 
TsdSuA 
dOgA 
[ON] 
aQaqAGVv 
SsSAQV 
NIV 
GVOA 
[ON] 
VDA 
SSAVG 
aaavad 
d1<——_ 

N1 























RX2 
VDD 


ae 





Vss 





D3 





95 at 93 pe 91 oe 89 Be 87 ee 85 aes 83 82 81 a 79 77 7605 I> RXO 
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Oo 
nm 
bo) 

[oe] 
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oO 
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100 
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RP 


74 |< CSEL 


N 


RN 
VDD 
SCKI 


73 |———> FL 


72 K——> RX1 


4 


71 |<———DIR 


WS! 


70 
69 
68 


SDI 
SDO2 


7 
8 


$DO1 


67 |<———-XISEL 


WSO 
SCKO 


66 |——> X01 


65 <—— XII 


64 |<——_ TESTO 


63 |}——> X02 


MN19413 


62 \<—— Xl2 


61 


60 <——> DO 
59 K—-> D1 


58 <—> D2 


pes ce ge en Gee ee 


vss 


SYNC 


INT1 
INTO 


XTEST1 
XRESET 


57 
56 
55 
54 
53 
52 


19 
20 


D4 


DS 


21 


ADDRO 
ADDR1 


D6 


22 


D7 


23 


SCL 
SDA 
XCE 


VDD 


5051 |-—> XCE1 





24 


——> 250x 
$i 30x 
> 4Mx 


48 


= |}-———> SvOx 
¢ |——> SVuXx 


</> ov 
= |—> lv 
$|——> ev 
gy |——> ev 
=I-——> ov 
SSA 
3|-—> sv 
8 | > ov 
${/-—> ZV 
8 |——> ev 
 |——> 6v 
3% |———> OLV 
&|——> LLV 
& I-—> av 
3 |——> lv 
8 |——> rv 
2i——> sly 
a |—— > 9LV 
a aan 


40 








& |-——> HOLVAW 
uw 
N 


QFP100-P-1818 


NC : Nothing connected with pin. 
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DIL Packages a — 


oDIP-022-P-0300 





SDIP028-P-0400 oDIP042-P-0600 





37.0+0.3 












19.2+0.4 
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SEATING PLANE 
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SDIP052-P-0600 oDIP064-P-0750 










47.720.4 58.420.4 
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19.05+0.20 9 














3.3+0.3 iT | 5.2max. 
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SO Packages | | Unit : mm 


SOP020-P-0300 | SOP028-P-0375 


12.6+0.2 
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SEATING PLANE 











e Package Symbol : SDIP = Shrink Dual - In - Line Plastic Package 
, SOP = Small Out Line Package 
About Package Symbol : The name conformed to ElAu. 
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QFP / QFH / QFS / TOFP / LQFP Packages ini onitn 


QFH032-P-0707 QFP044-P-1010 QFP064-P-1414 


_ , 18.7320.4 


12.3 £0.4 
14.0802 
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Si 
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SEATING PLANE \ 5 (0.8540.20) 
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LQFP064-P-1414 QFHO80-P-1212 QFHO80-P-1414 


16.00+0.20 ____14.0+0.2 16.2+0.2 
14,00+0.10 7 12.0+0.2 14.0+0.2 
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SEATING PLANE 500. [710.1] SEATING PLANE SEATING PLANE 














e Package Symbol : QFP = Quad Flat Package 
QFH = Quad Flat High Package 
LQFP = Low Profile Quad Flat Package 
About Package Symbol : The name conformed to ElAu. 
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QFP /QFS /TOFP/LOFP Packages Naito 


QFS080-P-1414 TQFP080-P-1212 LOFPO80-P-1414A 


16.2+0.2 14.0+0.2 16.00+0.20 
14.040.2 12.0+0.1 








14.00+0.10 








Pl. 
PG 


16.00+0.20 
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QFP084-P-1818 QFHO84-P-1212 
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QFP100-P-1818 QFP100-P-1818B QFH100-P-1414 


22.9+0.4 pictus 16.0+0.2 
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e Package Symbol : QFP = Quad Flat Package 
QFH = Quad Flat High Package 
QFS = Quad Flat L- Leaded Package, Small Package 
TQFP=Thin Quad Flat Package 
LQFP = Low Profile Quad Flat Package 
About Package Symbol : The name conformed to ElAu. 
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QFP / QFH / OFS / TOFP / LOFP Packages — 


TQFP100-P-1212 TQFP100-P-1414 LQFP100-P-1414 





16.0+0.2 











__16.00+0.20 
14,020.10 
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16.00+0.20 
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SEATING PLANE 


QFP124-P-2828 QFH128-P-1818 QFP128-P-1818 


31.240.4 oes 20.0:0,.2 20.0+0.2 
28.0+0.2 _ 18.0+0.2 18.0+0.2 
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LQFP128-P-1818 LQFP128-P-1818B QFP144-P-2020 
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18.0+0.1 20.0+0.2 




















mae 


20.0+0.2 
22.0+0.2 











JN 








7 


JX 











Bl0.1) 


TTT TET a a a La Te ee EE: 
ii | t 

















710.1] 3 
SEATING PLANE \ = 5+0. ; SEATING PLANE 
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e Package Symbol : QFP = Quad Flat Package 
QFH = Quad Flat High Package 
TQFP =Thin Quad Flat Package 
LQFP=Low Profile Quad Flat Package 
About Package Symbol : The name conformed to ElAu. 
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QFP / QFH / QFS / TOFP / LOFP Packages nit: nm 


QFP160-P-2828B QFP208-P-2828 


31,2+0.2 ; 31.240.3 
28. 00.1 28.0+0.2 














31.240.3 
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= 
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e Package Symbol : QFP = Quad Flat Package 
About Package Symbol : The name conformed to EIA. 


PGA Packages Unit : mm 


~ PGA144-C-S15U PGA181-C-S15U 


[40.0 
40. 00+0.54 
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©OOOO 
©OOO 
OOOO 





© 
QOOOQOQOQOOQOQOOOQO©OO 
OOOOOQOOOOOOOOY 


40. 00+0.51 
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tO) 
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INDEX MARK PIN No.1 


4. 4740.50 








e Package Symbol : PGA = Pin Grid Array 
About Package Symbol : The name conformed to ElAu. 
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GLOSSARY 











Glossary 


ey 
m CRTC 
CRT Controller 


— {) — 
m@ DIME 
Dual Tone Multiple Frequency 


ee 
Mm FGICR 


Frequency Generator ICR 


mFLP 


Fluorescent Light Panel 
mrs 


Frequency Synthesizer 


| 
M HBS 


Home Bus System 


@ ICR 
Input Capture Register 


a 
m LCD 


Liquid Crystal Display 


Mm LED 
Light Emitting Diode 


— 0) — 
m@ OCR 
Output Compare Register 
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ne 
m@ PLL 


Phase Locked Loop 
m@ PWM 


Pulse Width Modulaiton 


a 


BSH 


Sample Hold 


ae 
m UART 


Universal Asynchronous Receiver Transmitter 


= 
@ VF 


Vacuum Fluorescent 


mVS 
Voltage Synthesizer 


Matsushita Electronics Corporation 
Semiconductor Group 


Nagaokakyo, Kyoto, 617 Japan 
Tel: (075) 951-8151 


SALES OFFICES 


@ U.S.A. SALES OFFICE 

Panasonic Industrial Company [PIC] 

@ Eastern Office: 
2 Panasonic Way, Secaucus, New Jersey 07094 
Tel: 201-348-5217 
Fax: 201-392-4652 

@ Milpitas Office: 
1600 McCandless Drive, Milpitas, California 95035 
Tel: 408-945-5630 
Fax: 408-946-9063 

@ Chicago Office: 
1707 N. Randall Road, Elgin, Illinois 60123-7847 
Tel: 847-468-5829 
Fax: 847-468-5725 

@ Atlanta Office: 
1225 Northbrook Parkway, Suite 1-151, 
Suwanee, Georgia 30174 
Tel: 770-338-6940 
Fax: 770-338-6849 


@ CANADA SALES OFFICE 
Matsushita Electric of Canada Ltd. [MELCA] 
5700 Ambler Drive Mississauga, Ontario, L4W 2T3 
Tel: 905-624-5010 
Fax: 905-624-9880 


@ GERMANY SALES OFFICE 
Panasonic Industrial Europe (Continental) [PIE(C)] 
@ Munchen Office: 
Neukeferloh, Bretonischer Ring 6 85630 Grasbrunn 
Tel: 89-46007-156 
Fax: 89-46007-195 


@ U.K. SALES OFFICE 
Panasonic Industrial Europe (U.K.) 
@ Electric component Group: 
Willoughby Road, Bracknell, Berkshire RG12 8FP 
Tel: 1344-86-2444 
Fax: 1344-85-3313 


[PIE(UK)] 


@ FRANCE SALES OFFICE 
Panasonic Industrial Europe (Continental) [PIE(C)] 
@ Paris Office: 
270, Avenue de President Wilson 
93218 La Plaine Saint-Denis Cedex 
Tel: 331-4946-4300 
Fax: 331-4946-0010 


@ ITALY SALES OFFICE 
Panasonic Industrial Europe (Continental) [PIE(C)] 
@ Milano Office: 
Via Lucini N19, 20125 Milano 
Tel: 2-67-881 
Fax: 2-667-13316 


© Matsushita Electronics Corporation 1997 
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@ TAIWAN SALES OFFICE 
Panasonic Sales Taiwan Co., Ltd. [PST] 
@ Head Office: 
6th Floor, Tai Ping & First Building No.550. Sec.4, 
Chung Hsiao E. Rd. Taipei 10516 
Tel: 2-757-1900 
Fax: 2-757-1906 
@ Kaohsiung Office: 
6th Floor, Hsien 1st Road Kaohsiung 
Tel: 7-223-5815 
Fax: 7-224-8362 


@ HONG KONG SALES OFFICE 
Panasonic Shun Hing Industrial Sales (Hong Kong) 
Co., Ltd. [PSI(HK)] 
11/F, Great Eagle Centre, 23 Harbour Road, 
Wanchai, Hong Kong. 
Tel: 2529-7322 
Fax: 2865-3697 


@ SINGAPORE SALES OFFICE 


Matsushita Denshi (S) Pte. Ltd. [MECS] 
22, Ang Mo Kio, Industrial Park 2, Singapore 2056 
Tel: 481-8811 
Fax: 481-6486 

Panasonic Industry of Asia Company [PIA] 

@ Head Office 


300 Beach Road # 16-01, 

The Concourse Singapore 0719 
Tel: 225-0444 

Fax: 322-3997 


M@ MALAYSIA SALES OFFICE 
Panasonic Industrial Co., (M) Sdn. Bhd. [PICM] 
40708 Shah Alam Selangor Darul Ehsan, Malaysia 
Tel: 3-541-6988 
Fax: 3-541-6979 


@ CHINA SALES OFFICE 

Panasonic SH Industrial Sales (Shenzhen) 

Co., Ltd. [PSI(SZ)] 
7A-107, International Business & Exhibition Centre, 
Futian Free Trade Zone, Shenzhen 518048 
Tel: 755-359-8500 
Fax: 755-359-8516 

Panasonic Industrial (Shanghai) Co., Ltd. [PICS] 
1F, Block A, Development Mansion, 51 Ri Jing Street, 
Wai Gao Qiao Free Trade Zone, Shanghai 200137 
Tel: 21-5866-6114 
Fax: 21-5866-8000 
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